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T H E S I S
P A R  T
INTRODUCTION WITH REVIEW OF SOME OF 
THE MORE IMPORTANT STATISTICAL AND 
EPIDEMIOLOGICAL CONSIDERATIONS
The n a t u r a l  h a b i t a t  o f  B a c i l l u s  A n t h r a c i s  i s  i n  
t h e  s u r f a c e  s o i l  and on v e g e t a t i o n .  From t h i s  normal  
abode  i t  p a s s e s  v i a  t h e  mouth i n t o  t h e  i n t e s t i n a l  
t r a c t s  o f  t h e  h e r b i v o r a  and t h e r e  d e p e n d in g  upon th e  
r e s i s t i n g  power o r  w eakness  o f  t h e  h o s t  i t  i s  d e s t r o y e d  
o r  p r o d u c e s  an  i n t e s t i n a l  a n t h r a x  w i t h  s u b s e q u e n t  r a p i d  
and  f a t a l  s e p t i c a e m i a .
I n f e c t i o n  i n  man i s  i n  t h e  m a j o r i t y  o f  c a s e s  
t h r o u g h  t h e  i n t e r m e d i a t e  a n im a l  h o s t ,  b u t  t h i s  i s  no t  
a lw ay s  s o .  Cases do o c cu r  where  i t  i s  i m p o s s i b l e  to  
t r a c e  t h e  i n t e r m e d i a t e  h o s t  and  where a l l  t h e  e v id e n ce  
goes t o  p ro v e  t h a t  t h e  i n f e c t i o n  was from s u r f a c e  
v e g e t a t i o n .
A n th rax  t h e n  a s  a  d i s e a s e  i n  g r a z i n g  a n im a l s  and 
i n  man has  p r o b a b l y  e x i s t e d  from t h e  e a r l i e s t  t im e s .
I t  was n o t  however u n t i l  t h e  l a t e r  h a l f  o f  t h e  e i g h t e e n t h  
c e n t u r y  t h a t  t h e  r e l a t i o n s h i p  e x i s t i n g  be tw een  human 
and  a n im a l  a n t h r a x  was s u s p e c t e d ,  F o u r n i e r  o f  D i jon  
i n  1769 n o t i c e d  t h e  o c c u r r e n c e  of  a n t h r a x  i n  men working 
amongst  or w i t h  h a i r  and  w o o l .  I n  1847 a n t h r a x  o c c u r ­
r i n g  i n  a  h o r s e  h a i r  f a c t o r y  i n  E ng land  was d e s c r i b e d  
by  L a w r e n c e , w h i l s t  R u s s e l l  i n  1878 r e l a t e d  n i n e  c a s e s  
o c c u r r i n g  i n  a  h o r s e - h a i r  f a c t o r y  i n  Glasgow, I n  h i s
r e p o r t  he c i t e d  exam ples  o f  a  s i m i l a r  o u t b r e a k  amongst 
Frenchmen w ork ing  w i t h  R u ss ia n  m a t e r i a l .  No f u r t h e r  
c a s e s  o c c u r r e d  i n  Glasgow u n t i l  t h e  y e a r s  1899 and 1900, 
A f t e r  t h e  e x p e r i e n c e  i n  1878 t h e  f a c t o r y  r e f e r r e d  t o  
above d i s c a r d e d  S i b e r i a n  h a i r  w i t h  t h e  r e s u l t  t h a t  no 
f u r t h e r  o a s e s  were  r e p o r t e d .
Dr,  B e l l  o f  B r a d f o r d ^  i t  was who^in  1 8 7 9 ,d e f i n i t e ­
l y  e s t a b l i s h e d  t h e  a s s o c i a t i o n  o f  w o o l - s o r t e r s * d i s e a s e  
w i t h  a n t h r a x .  W ith  t h e  b lo o d  o f  a  f a t a l  c a s e  he inocu­
l a t e d  g u i n e a - p i g s ,  r a b b i t s , a n d  mice and from t h e  b loo d  
o f  e a c h  a f t e r  d e a th  he r e c o v e r e d  t h e  a n t h r a x  b a c i l l u s .
From a  b a c t e r i o l o g i c a l  p o i n t  o f  view P o l l e n d e r  
f i r s t  p o i n t e d  ou t  i n  1849 t h a t  t h e  b lo o d  of  a n t h r a o i s e d  
a n i m a l s  c o n t a i n e d  r o d - s h a p e d  b o d i e s  and  he s u g g e s t e d  
t h a t  th e  d i s e a s e  was a t t r i b u t a b l e  t o  t h e s e ,  B r a u e l l  
i n  1857 i n d e p e n d e n t l y  made a  s i m i l a r  d i s c o v e r y .  In  
1863 D avaine  s t a t e d  d e f i n i t e l y  t h a t  t h e s e  b o d i e s  were 
b a c t e r i a .  He te rm ed  t h e  o rg an ism  t h e  b a c i l l u s  a n t h r a c i s  
Koch i n  1876 p ro v e d  c o n c l u s i v e l y  t h a t  t h e y  were  b a c t e r i a  
and  t h a t  t h e y  were  t h e  c au se  o f  t h e  d i s e a s e .
A n th ra x  i n  t h e  human b e i n g  o c c u r s  i n  t h r e e  p r i n ­
c i p a l  fo rm s a c c o r d i n g  t o  t h e  p o s i t i o n  o f  t h e  s i t e  of  
i n f e c t i o n .  I n  t h e  f i r s t  and most  f r e q u e n t  v a r i e t y  t h e
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p o i n t  o f  e n t r a n c e  i s  t h e  s k i n  o f  t h e  exposed  s u r f a c e s ;  
i n  t h e  second  t h e  b r o n c h i  and b r o n c h i o l e s ;  and  i n  t h e  
t h i r d  t h e  i n t e s t i n a l  mucous membrane. These t y p e s  a r e  
u s u a l l y  i n  t h i s  c o u n t r y  d i v i d e d  i n t o  (1)  t h e  n o n - in d u s ­
t r i a l  or  a g r i c u l t u r a l  and (8) t h e  i n d u s t r i a l  or  n o t i ­
f i a b l e  .
The n o n - i n d u s t r i a l  c a s e s  i n c l u d e
d u r in g
(a )  Those who come i n  c o n t a c t  w i t h  a n t h r a c i s e d  a n i m a l s /  
l i f e  a s  f a r m e r s ,  s h e p h e r d s ,  v e t e r i n a r y  su rgeons ,
o r  have t a k e n  p a r t  i n  t h e i r  s l a u g h t e r  and d i s p o s a l  
a s  b u t c h e r s ,  and  consumers  o f  i n f e c t e d  m ea t .
(b )  Those o a s e s  o f  t h e  t r a n s m i s s i o n  o f  t h e  d i s e a s e  
from p e r s o n  t o  p e r s o n  e i t h e r  by d i r e c t  c o n t a c t  
or  by c o n t a c t  w i t h  c a r c a s e s  o r  b o d i e s  t h a t  have 
d i e d  a s  a  r e s u l t  o f  t h e  i n f e c t i o n .
(o)  Those o a s e s  o f  p e r s o n s  who have come i n  c o n t a c t
w i t h  w o rk e r s  amongst  i n f e c t e d  m a t e r i a l  who may 
n o t  t h e m s e lv e s  be  " a c t i v e "  b u t  s im p ly  c a r r i e r s  o f  
t h e  d i s e a s e .
I n d u s t r i a l  A n th ra x  i n c l u d e s  w o rk e r s
(a )  o f  wool  ( s h e e p ,  lamb, g o a t s 'w o o l  or h a i r ) .
(b )  o f  a n im a l  h a i r  and  b r i s t l e s .
(o)  o f  h i d e s  and s k i n s .
(d )  o f  h a r n e s s ,  m anure ,  r a g  s o r t i n g , a n d  g r a i n - p o r t e r a g e .
STATISTICS. The number o f  o a s e s  o f  a g r i c u l t u r a l  a n t h r a x  depends
on t h e  number o f  c a s e s  o c c u r r i n g  i n  s u s c e p t i b l e  a n im a l s .
The g r e a t e r  t h e  number i n  a n im a l s  t h e  g r e a t e r  t h e  number
i n  man w i l l  b e ,  and v i c e  v e r s a .  The i n d u s t r i a l  c a s e s
v a r y  a c c o r d i n g  t o  t h e  amount o f  d i s e a s e  i n  t h e  c o u n t r i e s
e x p o r t i n g  raw m a t e r i a l  t o  u s .
The s t o r y  o f  t h e  a n im a l  e p id e m ic s  f o r  t h e  SO y e a r s  
commencing 1890 and f i n i s h i n g  1909,  i s  s t a t i s t i c a l l y  
t o l d  t h u s
AKTHHAX IN GT.BRITAIN DURING 30 YEARS 1890-1909 ( i n c l u s i v e )
Y e a r s .
N o ,o f  coun f- No,of No, o f  
a n i ­
m a ls  a f ­
f e c t e d .
Quinq u e n n i a l F ig u re s
t r i e s  from 
w hich  r e ­
p o r t e d .
1 o u t -  
1 b rea k s
N o .o f  coun­
t r i e s  from 
w hich  r e ­
p o r t e d .
N o ,o f  
o u t ­
b r e a k s
N o ,o f  a n im a ls  
a f f e c t e d .
1890 48 152 535
1891 50 336 471
1893 60 289 646
1893 68 563 1300
1894 64 494 1000 390 1724 3952
1895 66 434 934
1896 64 488 904
1897 67 433 882
1898 73 556 856
1899 67 534 986 337 2445 4563
1900 74 571 956
1901 63 651 971
1902 71 678 1033
1903 78 767 1143
1904 77 1049 1589 363 3716 5690
1905 84 970 1317
1906 80 939 1330
1907 83 1084 1456
1908 80 1105 1419
1909 79 1317 1690 406 5415 7212
TOTALS 1396 13300 31416 1396 13300 21416
These  f i g u r e s  show marked q u i n q u e n n i a l  i n c r e a s e s .
As human a n t h r a x  i n  numbers depen d s  upon t h e  number 
o f  a n t h r a o i s e d  a n im a l s  we may e x p e c t  t o  f i n d  i n c r e a s e s  
h e r e  a l s o .  Such i s  t h e  c a s e .  I n d u s t r i a l  a n t h r a x  d id  
n o t  become n o t i f i a b l e  u n t i l  1895 so  t h a t  f o r  compar ison  
one  must  r e l y  upon th e  d e a t h s  r e g i s t e r e d  d u r i n g  t h e  
c o r r e s p o n d i n g  tw e n ty  y e a r s .
HUMAN DEATHS FROM ANTHRAX DURING 20 YEARS 1890-1909.
Year E ng land  and Wales S c o t la n d
Number o f  D ea ths  | Q u i n q u e n n ia l  F i g u r e s
1890 4 1
1891 3 I
1892 6
1893 7
1894 10 30
1895 13
1896 9 1
1897 18
1898 18
1899 21 79 3
1900 10 5
1901 12
1902 13 1
1903 18
1904 20 73 3
1905 24 ' 1
1906 26
1907 15 1
1908 13
1909 15 93
375 275 15
The s m a l l  number o f  human d e a t h s  i n  S c o t l a n d  i s  
n o t e w o r t h y .
I n d u s t r i a l  a n t h r a x  became n o t i f i a b l e  i n  1895.  
From t h i s  so u r o e  t h e n  we s h a l l  be  a b l e  t o  o b t a i n  a  
more a c c u r a t e  t a b l e  o f  t h e  number o f  c a s e s  o f  a n t h r a x  
i n  man.
Year
A l l  c a s e s  o f  
i n d u s t r i a l  
a n t h r a x .
D e a th s , P e r c e n t a g e  f a t a l .
1899 55 14 2 5 ,4
1900 37 7 1 8 .9
1901 39 10 2 5 ,6
1902 38 9 2 3 .6
1903 47 12 2 5 ,5
1904 50 11 2 2 ,0
1905 51 18 3 0 .5
1906 67 22 3 2 .8
1907 58 11 1 9 ,0
452 114 2 5 .2
From 1902-1904 ,  58 d e a t h s  f rom a n t h r a x  ( i n d u s t r i a l  
an d  n o n - i n d u s t r i a l )  were  r e g i s t e r e d .  Of t h e s e  32 were  
due t o  i n d u s t r i a l  c o n d i t i o n s .  The d i f f e r e n c e  26 ,  i s  
t h e r e f o r e  t h e  number o f  d e a t h s  o c c u r r i n g  i n  n o n - i n d u s ­
t r i a l  o c c u p a t i o n s .  The a v e r a g e  m o r t a l i t y  o f  a n t h r a x  
b e i n g  a b o u t  25^ i t  may t h e r e f o r e  be e s t i m a t e d  t h a t  d u r ­
i n g  t h e  t h r e e  y e a r s  (1902-1904)  n o n - i n d u s t r i a l  c a s e s  
a&ounted  t o  a b o u t  104 .  N o n - i n d u s t r i a l  o a s e s  a v e r a g e  
34 p e r  annum w h i l s t  i n d u s t r i a l  c a s e s  a v e r a g e  5 0 .
The m o r t a l i t y  r e t u r n s  from t h e  d i f f e r e n t  i n d u s t r i e s
w h ich  o c c a s i o n  a n t h r a x  a r e  o b t a i n a b l e  from Dr.  T. M. 
Legge*s r e p o r t  t o  t h e  C h ie f  I n s p e c t o r  o f  F a c t o r i e s  f o r  
1904.
The f o l l o w i n g  a r e  t h e  s t a t i s t i c s  f o r  t h e  s i x  y e a r s  
1899-1904 ,
M o r t a l i t yCases F a t a l
Wool 88 23
H o r s e - h a i r  and b r i s t l e s 70 17
H ides  and  s k i n s 86 21
O th e r  I n d u s t r i e s 17 6
C om ple t ing  t h e s e  f i g u r e s f o r  t h e  3 y e a r s  1905-
Wool 87 24
H o r s e - h a i r 34 9
Hides  and  s k i n s 45 13
O th e r s 20 7
26 .12
24 .32
2 4 .4 #
3 5 .3 #
3 7 .5 #
3 6 .5 #
3 8 .8 #
3 5 .0 #
From t h e s e  f i g u r e s  a  few i n t e r e s t i n g  o b s e r v a t i o n s  
c an  be made, ( l )  The h i g h  m o r t a l i t y  i n  t h e  " o t h e r  i n ­
d u s t r i e s " .  T h is  i s  p r o b a b l y  due t o  t h e  f a c t  t h a t  a  
s h a r p  l o o k - o u t  i s  n o t  k e p t  upon t h e  p o s s i b i l i t i e s  and 
e v i d e n c e s  o f  a n t h r a x  i n f e c t i o n  and  t h a t  t h e  c a s e s  when 
p r e s e n t e d  a r e  t o o  f a r  a d v an ced  f o r  s u c c e s s f u l  t r e a t m e n t .
(2 )  t h e  i n c r e a s e  i n  t h e  number o f  c a s e s  amongst  w ool-  
w o r k e r s ,  d e s p i t e  t h e  f a c t  t h a t  s p e c i a l  p r e c a u t i o n s  a r e  
t a k e n  when m a n i p u l a t i n g  raw a n im a l  m a t e r i a l .
T h is  would pr ove t h a t  t h e r e  h a s  b een  a  demand f o r  
A s i a t i c  wool and  t h a t  a n t h r a x  must  have b een  p r e v a l e n t
amongst  t h e  a n im a l s  from whom t h e  wool was o b t a i n e d .
( 3 ) t h e  i n c r e a s e d  m o r t a l i t y  i n  e v e ry  i n d u s t r y  i n  
s p i t e  o f  t h e  i n t r o d u c t i o n  o f  b e t t e r  methods  o f  t r e a t ­
ment and  ( 4 ) t h e  s m a l l  m o r t a l i t y  i n  t h e  h o r s e - h a i r  
i n d u s t r y .  T h is  i s  t h e  more r e m a r k a b le  when one con­
s i d e r s  t h a t  i n  t h e  West R i d in g  o f  Y o r k s h i r e  p r a c t i c a l l y  
a l l  t h e  h o r s e - h a i r  p r e p a r e d  f o r  com m erc ia l  p u r p o s e s  i s  
o b t a i n e d  from t h e  E a s t e r n  C o u n t r i e s  -  R u s s i a ,  S i b e r i a ,  
and  P e r s i a .
The h o r s e - h a i r  w h ich  I  have  seen  i s  l e s s  b lo o d
»yv
Stained that the wool^and in this may be the explanation 
of the smaller death rate.
Amongst h o r s e - h a i r  w o rk e r s  a n t h r a x  i s  more f a t a l  
i n  women t h a n  i n  men. The r i s &  however i s  much g r e a t e r  
f o r  men i n  a s  much a s  t h e y  a r e  employed i n  t h e  e a r l i e r  
and  more d a n g e ro u s  p r o c e s s e s .  The r i s k  amongst  b r i s t l e *  
w o r k e r s  i s  much l e s s .  Page e s t i m a t e s  t h e  r i s k  amongst 
male h o r s e - h a i r  w o r k e r s  -  *593/^ and f o r  fem a le  w orke rs  
• 1235  ^ w h i l s t  i n  b r u s ^ p o r k e r s  t h e  r i s k s  a r e  .04% and 
.022%
The n a t u r e  o f  t h e  l e s i o n v a r i e s  a c c o r d i n g  t o  i n ­
d u s t r y .  Thus ,  o u t  o f  t h e  215 c a s e s  o f  i n d u s t r i a l  
a n t h r a x  o c c u r r i n g  d u r i n g  t h e  y e a r s  1903-1906 ,  12 were
8
o f  t h e  p u lm onary  t y p e .  A l l  were  f a t a l  and  a l l  o c c u r r e d  
i n  w o o l l e n  w o r k e r s .  I n h a l a t i o n  o f  s p o r e s  i s  t h e r e f o r e  
common amongst  m a n i p u l a t o r s  o f  wool and  uncommon 
amongst  o t h e r  w o r k e r s  i n  a n t h r a x  c a r r y i n g  m a t e r i a l s .  
Amongst h a i r  and h i d e  w o r k e r s ,  t h e  e x t e r n a l  m a n i f e s ­
t a t i o n s  a r e  t h e  r u l e .
E x t e r n a l  a n t h r a x  u s u a l l y  o c c u r s  on t h e  exposed  
p a r t  o f  t h e  bod y .  I n  93% of  t h e  c a s e s ,  t h e  s o r e  i s  
s i t u a t e d  on th e  h e a d ,  n e c k ,  o r  a rm s .
Amongst h a i r  an d  wool w o rk e r s  t h e  s o r e  i s  s i t u a t e d  
on t h e  neck  i n  34.2%; on t h e  cheek  i n  20%; and on th e  
fo r e a r m s  and hands  i n  11%.
In  h i d e  w o rk e r s  t h e  l e s i o n  i n  60% o f  t h e  c a s e s  
i s  found  on t h e  n e c k .
I n  my e x p e r i e n c e  th e  l e s i o n s  on t h e  neck  e x h i b i t  
a  p r e f e r e n c e  f o r  t h e  r i g h t  s i d e  a s  w e l l  i n  h a i r  and 
wool  a s  i n  h i d e  w o r k e r s .
These  o b s e r v a t i o n s  may be e x p l a i n e d  by t h e  f a c t  
t h a t  t h e  arms and hands  a r e  more f r e q u e n t l y  and t h o r ­
o ugh ly  washed t h a n  t h e  f a c e  b u t  t h a t  th e  n a i l s  which  
h a r b o u r  t h e  i n f e c t i o n  a r e  n o t  so  c o n s c i e n t i o u s l y  t ended  
w i t h  t h e  r e s u l t  t h a t  s c r a t c h i n g  and i n o c u l a t i o n  o f  t h e  
f a c e  i s  more l i a b l e .  I n  one o f  t h e  c a s e s  r e p o r t e d  l a t e r ,
a  c h i l d  o f  S j  y e a r s  was i n o c u l a t e d  t h u s  by  t h e  f a t h e r  
who was a  w orker  i n  a h o r s e - h a i r  f a c t o r y .
The f r e q u e n c y  o f  neck  i n f e c t i o n s  amongst  h id e  
w o r k e r s  i s  due t o  t h e  f a c t  t h a t  t h e  s k i n s  a r e  u s u a l l y  
c a r r i e d  on th e  s h o u l d e r s ,  and in  t h e  c a s e  o f  r i g h t -  
handed w o rk e rs  on t h e  r i g h t  s h o u l d e r .
SITUATION OF THE LESION IN 105 GASES OF EXTERNAL ANTHRAX
S i t u a t i o n  
o f  P u s t u l e Cases Deaths % F a t a l P o s i t i o n  %
Head 3 0 0 2 .8
F o re h ea d 7 1 1 4 .3 6 .6
Eyebrow 2 1 5 0 .0 1 ,9
E y e l i d s 2 0 0 1 .9
Face 5 1 2 0 .0 4 .7
Chin 5 3 6 0 .0 4 .7
Cheek 21 2 9 . 5 2 0 .0
Neck 36 12 3 3 .3 34 .2
Arm & S h o u ld e r 4 1 2 5 .0 3 .8
Forearm 12 1 8 . 3 11 .4
Hand 0 0 0 0
F i n g e r s 0 0 0 0
Trunk 2 0 0 1 .9
Leg 1 1 1 00 .0 .9
Not s t a t e d 5 1 2 0 .0
TOTALS 105 24 2 2 .8
In  f o r e i g n  c o u n t r i e s  t h e  l e s i o n s  on t h e  upper  
e x t r e m i t i e s  a r e  n e x t  i n  f r e q u e n c y  t o  t h o s e  on t h e  head  
and  n e c k .
The m o r t a l i t y  o f  c a s e s  o f  e x t e r n a l  a n t h r a x  v a r i e s  
w i t h  t h e  s i t u a t i o n .
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Dr. Legge states
S i t u a t i o n
 ^ Number o f  
c a s e s D ea th s P e r c e n t a g e  F a t a l
Neck 84 26 3 0 .9
Upper E y e l i d 12 5 4 1 . 6
Cheek 31 3 9 . 7
F o re h e a d 14 2 1 4 .3
Forearm  and
w r i s t 23 1 4 . 3
Tîunk 1 0 0
Leg 4 1 2 5 .0
The u p pe r  e y e l i d s  and neck  would a p p e a r  t o  be a 
much more f a t a l  s i t u a t i o n  t h a n  t h e  f a c e  o r  o t h e r  p a r t s .  
The m o r t a l i t y  d i m i n i s h e s  from t h e  head  downwards.  The 
F re n ch  s t a t i s t i c s  c o r r e s p o n d  more or  l e s s  w i t h  t h e  
E n g l i s h  o n e s .
As much o f  t h e  h a i r ,  b r i s t l e s ,  wool and h i d e s  
u se d  i n  t h i s  c o u n t r y  a r e  i m p o r t e d ,  i t  i s  o f  im p o r tan ce  
t o  examine t h e  p r e v a l e n c e  o f  t h e  d i s e a s e  in  o t h e r  
c o u n t r i e s .
P r o f e s s o r  Monti  s a y s  t h a t  i n  I t a l y  human a n th r a x  
i s  more f r e q u e n t  t h a n  i n  any  o t h e r  European c o u n t r y .  
From 1890-1904 ,  a  p e r i o d  o f  15 y e a r s  36 ,436  o a s e s  were 
r e p o r t e d  ( b o t h  i n d u s t r i a l  and  n o n - i n d u s t r i a l  a n t h r a x  
b e i n g  n o t i f i a b l e )  and  o f  t h i s  number 7308 d i e d .  T h is  
g i v e s  a  p e r c e n t a g e  m o r t a l i t y  o f  2 0 . 6 .  D ur ing  t h e  same
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p e r i o d  t h e  number o f  o a s e s  h a s  s t e a d i l y  i n c r e a s e d  b u t  
t h e  d e a t h  r a t e  h a s  d i m i n i s h e d  a f a c t  w h ich  i s  p r o b a b l y  
t o  be a t t r i b u t e d  t o  t h e  i n t r o d u c t i o n  o f  s e r u m - th e r a p y  
by  S c l a v o .  The d i s e a s e  i n  I t a l y  i s  g e n e r a l l y  o f  a g r i ­
c u l t u r e  o r i g i n  and t h e  l e s i o n s  t h e r e f o r e  a r e  most f r e ­
q u e n t  on t h e  upper  e x t r e m i t i e s .
I n  F ran ce  no o f f i c i a l  s t a t i s t i c s  a r e  a v a i l a b l e .  
From i n f o r m a t i o n  r e c e i v e d  from t r a d e r s  t h e  d i s e a s e  i s  
r a r e  and  what c a s e s  occur  a r e  g e n e r a l l y  t r a c e d  t o  man­
i p u l a t i o n  o f  R u s s i a n  o r  C h inese  h a i r .
In  Germany we f i n d  t h a t  from 1894-1903 ( t e n  y e a r s )  
901 c a s e s  o f  human a n t h r a x  from a l l  c a u s e s  o c c u r r e d .
Of t h e s e  128 were  f a t a l ,  g i v i n g  a  p e r c e n t a g e  m o r t a l i t y  
o f  1 3 . 9 .  Only 4.1% were  i n d u s t r i a l  i n  o r i g i n .  The 
a g r i c u l t u r a l  form t h e r e f o r e  p r e v a i l s .
I n f o r m a t i o n  a s  t o  t h e  p r e v a l e n c e  o f  a n t h r a x  in  
China  i s  u n s a t i s f a c t o r y .  A m e d i c a l  man w r i t i n g  from 
t h a t  c o u n t r y  s t a t e s  t h a t  he h a s  b een  on t h e  l o o k - o u t  
f o r  c a s e s  d u r i n g  t h e  p a s t  6 y e a r s  and t h a t  so  f a r  he 
p e r s o n a l l y  has  n o t  s e e n  a  c a s e .
T h is  i s  r a t h e r  r e m a r k a b le  a s  China  h e ad s  t h e  l i s t  o f  
c o u n t r i e s  from w hich  t h e  i n f e c t i o n  i s  s p r e a d :  The
c o n d i t i o n s  to o  u nd e r  w h ich  th e  a n im a l s  l i v e  a r e
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p a r t i c u l a r l y  c o n d u c iv e  t o  t h e  deve lopm en t  o f  t h e  
o r g a n i s m .  An a n im a l  ep idemic  w i t h  a  m o r t a l i t y  v a r y i n g  
from 50 -  75% and showing symptons s t r o n g l y  s u g g e s t i v e  
o f  p u lm o n a ry  a n t h r a x  o c c u r r e d  a t  H suchonfou .  H a l f  a 
m i l l i o n  o f  t h e s e  h i d e s  were  e x p o r t e d .  The p o s s i b i l i t y  
o f  a n t h r a x  i n f e c t i o n  h a s  a t  any  r a t e  im p re s s e d  i t s e l f  
upon t h e  C h inese  mind f o r  a l t h o u g h  t h e y  h a n d le  raw 
m a t e r i a l s  f r e e l y  t h e y  t a k e  c e r t a i n  p r e c a u t i o n s .  B r i s t l e s  
and  h a i r  a r e  w e l l  b o i l e d  i n  soda  s o l u t i o n :  wool i s
r o u g h l y  c a rd e d  and shaken  by m ac h in e ry  t o  g e t  r i d  of  
d u s t :  w h i l s t  h i d e s  a r e  s o r t e d  and packed  w i t h  n a p h th a ­
l i n e .
The e x p l a n a t i o n  o f  t h e  i n f e c t i v i t y  o f  C h inese  
m a t e r i a l l i e s p r o b a b l y  i n  t h e  f a c t  t h a t  d u r i n g  t h e  p a s ­
sage  t h r o u g h  t h e  I n d i a n  ocean  and Red Sea i n  t h e  warm 
h o l d  o f  a  s h i p  t h e  s p o r e s  a r e  p r e s e r v e d ,  so t h a t  when 
t h e  b a l e s  a r e  opened t h e s e  a r e  l i b e r a t e d  and i n f e c t  
hom e-w orkers .
A s i m i l a r  s t a t e  o f  a f f a i r s  t o  t h o s e  i n  China 
a p p e a r s  t o  e x i s t  i n  t h e  A r g e n t i n e  where  i t  i s  s a i d  
no human a n t h r a x  h as  b een  known though  m i l l i o n s  o f  
h i d e s  and  s k i n s  and  t h o u s a n d s  o f  t o n s  o f  wool  p a s s  
t h r o u g h  i t .  Cases  o f  a n t h r a x  have o c c u r r e d  i n
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L i v e r p o o l  a f t e r  w ork in g  w i t h  Sou th  American h i d e s ,  so 
t h a t  t h i s  s t a t e m e n t  must he  a c c e p t e d  w i t h  c a u t i o n .
S p e c i a l  c o n d i t i o n s  seem t o  be n e c e s s a r y  f o r  t h e  
g e r m i n a t i o n  o f  a n t h r a x  s p o r e s  i n t o  b a c i l l i .  I n  most 
c o u n t r i e s  where t h e  d i s e a s e  e x i s t s  e n d e m ic a l ly  or
e p i d e m i c a l l y  i t  h a s  been  found t h a t  t h e  i n c i d e n c e  i s
g r e a t e s t  i n  t h e  h o t  summer m on ths .
The number o f  c a s e s  i n c r e a s e ,  and r e a c h  a maximum
i n  J u l y ,  a f t e r  w hich  t h e r e  i s  a  f a l l  u n t i l  i n  November 
and  December th e  f i g u r e s  r e a c h  t h e  l e v e l  o f  t h e  e a r l y  
months o f  t h e  y e a r .  A cco rd in g  t o  Legge^ G rea t  B r i ­
t a i n  i s  an e x c e p t i o n  t o  t h i s  r u l e ,  t h e r e  b e in g  fewer 
c a s e s  i n  t h e  summer m onths .  I f  t h i s  means a n y t h i n g ,  
i t  means t h a t  t h e  o t h e r  n e c e s s a r y  c o n d i t i o n s  f o r  th e  
deve lop m en t  o f  t h e  s p o r e s  a r e  a b s e n t .  Koch a f t e r  
o b s e r v a t i o n  made i n  t h e  a n t h r a x  d i s t r i c t s  o f  F rance  
c o n c l u d e s  t h a t  t h e  f a v o u r a b l e  c o n d i t i o n s  a r e  (1)  Mod­
e r a t e l y  im p e rv io u s  l a y e r s  o f  c h a l k ,  m a r l  or c l a y  
(2)  sand  l y i n g  i n  im p e rv io u s  ground  and c o n t a i n i n g  
decom posing  a n im a l  a n d  v e g e t a b l e  m a t t e r  and  (3)  p e a t y  
s o i l s  r i c h  i n  o r g a n i c  and m i n e r a l  m a t t e r  e . g .  s t e p p e s ,  
p r a i r i e s ,  moors and  m a r s h la n d .  Given t h e s e  and  a 
s u i t a b l e  t e m p e r a t u r e  (13^ C, -  45^ C.)  t h e  b a c i l l i  
w i l l  m u l t i p l y .
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SUMMARY.
I n f e c t i o n  i n  man i s  u s u a l l y  by means o f  i n f e c t e d  
a n i m a l s .  In  t h i s  c o u n t r y  i n d u s t r i a l  c a s e s  a r e  more 
numerous t h a n  a g r i c u l t u r a l  an d  a r e  t h e  r e s u l t  o f  
m a n i p u l a t i o n s  o f  C h i n e s e ,  R u s s i a n  and P e r s i a n  wool 
and  h a i r  and  Sou th  American h i d e s .
The m o r t a l i t y  i n  w o o l l e n  w o rk e r s  i s  i n c r e a s i n g ,  
due t o  t h e  l a r g e r  number o f  i n t e r n a l  c a s e s .
T here  i s  a  h i g h  m o r t a l i t y  r a t e  i n  t h e  m i s c e l l a n ­
eous i n d u s t r i e s  i n  w hich  a n t h r a x  i s  n o t  s u s p e c t e d .
I n  a  g iv e n  c a s e ,  an  e a r l y  d i a g n o s i s  may be f a c i l i ­
t a t e d  by t h e  n a t u r e  o f  t h e  employment g i v i n g  r i s e  t o  
a  s u s p i c i o n  o f  a n t h r a x .
A n th ra x  i s  more f a t a l  i n  women t h a n  i n  men though  
t h e  o c c u p a t i o n a l  r i s k  i s  g r e a t e r  amongst  men.
The lo w e s t  m o r t a l i t y  i s  amongst  h a i r  and  b r i s t l e  
w o r k e r s  though  t h e  r i s k  w i t h  h a i r  work i s  g r e a t e r  t h a n  
w i t h  wool  w o r k e r s .
The n a t u r e  o f  t h e  l e s i o n  v a r i e s  w i t h  t h e  i n d u s t r y .  
The p o s i t i o n  o f  t h e  p u s t u l e  v a r i e s  s l i g h t l y  w i t h  
t h e  o c c u p a t i o n .
The m o r t a l i t y  v a r i e s  w i t h  t h e  s i t u a t i o n .
I n  a l l  c o u n t r i e s  e x c e p t  G re a t  B r i t a i n  a g r i c u l t u r a l
a n t h r a x  i s  th e  most common.
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T here  h a s  been  a  p r o g r e s s i v e  i n c r e a s e  o f  c a s e s  i n  
I t a l y ,  b u t  a d e c r e a s e  o f  t h e  d e a t h  r a t e .
I n f e c t i o n  may be c a r r i e d  i n  c l o t h e s  or n a i l s  t o  
n o n - w o r k e r s .
A n th ra x  s p o r e s  on h a i r  may r e t a i n  t h e i r  v i t a l i t y  
f o r  y e a r s .
T here  i s  an  i n c r e a s e d  i n c i d e n c e  amongst  a n im a l s  
d u r i n g  t h e  h o t  summer months .
I n  c e r t a i n  d i s t r i c t s  s p e c i a l  c o n d i t i o n s  o f  t h e  
s o i l  e x i s t  which make them p e rm a n en t  c e n t r e s  o f  i n f e c t i o n
Owing t o  th e  f a c t  t h a t  R u s s i a n ,  C h inese  and  P e r s i a n  
w ools  a r e  a v o id e d  by m a n u f a c t u r e r s ,  i n d u s t r i a l  a n t h r a x  
i n  S c o t l a n d  i s  a  r a r i t y .  The d i s e a s e  when i t  does  
o ccu r  i s  u s u a l l y  a g r i c u l t u r a l  i n  o r i g i n  and even  th e n  
i t  i s  i n f r e q u e n t .
A n th ra x  i s  f o r m id a b le  n o t  o n ly  from i t s  s e v e r i t y  
and  t h e  f r e q u e n c y  o f  a  f s . t a l  i s s u e  b u t  a l s o  b e c a u se  
o f  t h e  i n s i d u o u s  n a t u r e  o f  t h e  a t t a c k .
For t h e s e  r e a s o n s  a s t u d y  o f  n i n e  c a s e s ,  e s p e c ­
i a l l y  from t h e  p o i n t  o f  view o f  d i a g n o s i s ,  p r o g n o s i s  
and  t r e a t m e n t ,  w h ich  came u n d e r  my n o t i c e  d u r i n g  a 
S |  y e a r s  h o s p i t a l  r e s i d e n c e  i n  Dewsbury, one o f  t h e  
" w o o l len "  towns i n  t h e  West R i d i n g  of  Y o r k s h i r e  may 
be  o f  some v a lu e  e s p e c i a l l y  i n  c o n s i d e r a t i o n  o f  t h e
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f a c t  t h a t  t h e  r e c o v e r y  r a t e  was 100 p e r  c e n t .
A f t e r  a  c a r e f u l  s t u d y  o f  t h e  l i t e r a t u r e  I b e l i e v e
t h a t  t h i s  i s  t h e  l a r g e s t  c o n s e c u t i v e  s e r i e s  o f  o a se s
%
t r e a t e d  w i t h o u t  a  d e a t h .
M u sk e t t  i n  L ance t  1888,  r e p o r t s  4 o f  a  s e r i e s  o f  
50 c a s e s  which  he t r e a t e d  i n  S,  A f r i c a  w i t h  Ipecacuanha  
w i t h o u t  a  d e a t h .  B a c t e r i o l o g i c a l  v e r i f i c a t i o n  was a b ­
s e n t  i n  a l l .
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P A R T I I
O A S E S
CLINICAL CHART OF TEMPERATURE,  &c. 
A ^6 /3. ResultDisease
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Sp. Gr. 
Reaction 
C hlorides
Reaction
Chlorides
AlbumenAlbumen
DAY O F 
DISEASE
REMARKS
/ Observations taken at A .M . and P.M. \
\ For Memoranda of Treatment, see back of Chart. /
CASE 1 . 8 . P .  a  sc laoo l-boy  a e t  12 was a d m i t t e d  on t h e  2 1 s t
F e b r u a r y  1910 c o m p la in in g  of  "a s w e l l i n g "  on t h e  c h in  
o f  f o u r  days  d u r a t i o n .  T h is  had  c au se d  him so l i t t l e  
d i s c o m f o r t  t h a t  he d i d  n o t  see  a  D oc to r  u n t i l  i t  was 
e v i d e n t  t h a t  t h e  s o r e  was s p r e a d i n g .
On a d m is s io n  t h e  l a d  a p p e a re d  t o  be i n  e v e ry  way 
c o m f o r t a b l e .  The t e m p e r a t u r e  was 1 0 1 .6 °  p. t h e  p u l s e  
116 and t h e  r e s p i r a t i o n  30.
The tongue  was f u r r e d  s l i g h t l y .  E xam in a t io n  of  
t h e  abdomen %as n e g a t i v e .  The h e a r t  and lu n g s  were 
n o rm a l .  There  was no albumen i n  t h e  u r i n e .  On th e  
t i p  o f  t h e  c h in  t h e r e  was th e  t y p i c a l  s o r e  o f  e x t e r n a l  
a n t h r a x .  The l e s i o n  c o n s i s t e d  o f  a  b l a c k  c e n t r a l  
s l o u g h ,  h a l f  an  i n c h  i n  d i a m e t e r  w i t h  a  s i n g l e  a n n u la r  
v e s i c l e  s u r r o u n d i n g  i t .  Around t h i s  t h e r e  was a  w e l l  
marked phlegmon. The s u b m a x i l i a r y g la n d s  were e n la r g e d  
and  t e n d e r .
The v e s i c l e  was p u n c t u r e d  and i t s  s e r o u s  c o n t e n t s  
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examined m i c r s c o p i c a l l y . A few b a c i l l i  h a v in g  th e  
m o r p h o l o g i c a l  c h a r a c t e r  and s t a i n i n g  r e a c t i o n s  o f  
t h e  B a c i l l u s  A n t h r a c i s  were p r e s e n t .  Blood f i l m s  made 
a t  t h e  same t im e  and s t a i n e d  by Gram’ s method f a i l e d  
t o  show b a c i l l i .  The l e u c o c y t e s  numbered 1 3 ,6 0 0  p e r
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c.m.m, and o f  t h e s e  80^ were p o ly m o rp h o n u c le a r  
n e u t r o p h i l e s .
T h i r t y  c , c .  o f  S c l a v o ’ s serum were  a d m i n i s t e r e d  
h y p o d e r m i c a l ly  in  t h e  i n t e r s c a p u l a r  r e g i o n ,  a  d i a p h o r e t i c  
d i u r e t i c  m ix t u r e  was p r e s c r i b e d  and a d ry  d r e s s i n g  ap ­
p l i e d ,  Four h o u rs  a f t e r  t h e  a d m i n i s t r a t i o n  o f  t h a  serum 
t h e  t e m p e r a t u r e  was 100.2® F. th e  p u l s e  100 and t h e  
r e s p i r a t i o n s  28 .  The l e f t c o c y t o s i s  was 12 ,00 0 .
Next day  (22nd) th e  l o c a l  c o n d i t i o n  rem a ined  un­
changed .  The t e m p e r a t u r e  was 100.6® F. and t h e  l e n c o c y -  
t o s i s  1 0 ,8 0 0 .  Serum was w i t h h e l d  and  th e  o t h e r  t r e a t ­
ment c o n t i n u e d .
On t h e  23rd  no f u r t h e r  v e s i c a t i o n  had o c c u r r e d ,  
and  t h e  s o r e  th ou gh  l i t t l e  improved had n o t  e x te n d ed  
The t e m p e r a t u r e  was S 9 . 2 ^ ,  p u l s e  104 and r e s p i r a t i o n s  
26 .  Twenty c c ,  o f  serum were i n j e c t e d .  On th e  2 4 th  
t h e  l o c a l  c o n d i t i o n  showed d i s t i n c t  s i g n s  o f  improve­
ment ,  The t e m p e r a t u r e  was now norm al  (98®),  t h e  p u l s e  
88 and th e  r e s p i r a t i o n s  22.  The l e n o o c y te  c o un t  was 
9 ,6 0 0  and d i f f e r e n t i a l l y  n o rm a l .
T h e r e a f t e r  t h e r e  was s t e a d y  improvement .  On the  
2 6 t h ,  f i v e  days  a f t e r  t h e  commencement of t r e a t m e n t  
t h e  i n f l a m a t o r y  oedema and a d e n i t i s  had d i s a p p e a r e d .
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On t h e  2nd o f  March -  n i n e  days  a f t e r  a d m is s io n  th e  
s lo u g h  had s e p a r a t e d  and  t h e  p a t i e n t  was a l l o w e d  up.
He was d i s c h a r g e d  on t h e  22nd o f  March,  t h e  s o r e  
h a v in g  h e a l e d  s o u n d l y .
Swabs s e n t  t o  t h e  County H a l l ,  W a k e f i e ld ,w e r e  
r e p o r t e d  upon a s  p o s i t i v e  a f t e r  m ic r o s c o p ic  and 
c u l t u r a l  t e s t s  and  a n im a l  i n o c u l a t i o n s .  The i d e n t i t y  
o f  t h e  o rgan ism  p r e s e n t  w i t h  B. A n t h r a c i s  was d e f i n i t e ­
l y  e s t a b l i s h e d .
The so u r c e  of  i n f e c t i o n  i n  t h i s  c a se  i s  and  w i l l  
r e m a in  a  m y s t e r y .  Hone o f  t h e  members o f  h i s  f a m i ly  
were  engaged i n  t h e  wool or h a i r  i n d u s t r y  and he had 
n e v e r  e n t e r e d  a  f a c t o r y  or  w a re h o u s e .  The p r o b a b i l i t y  
i s  t h a t  he had somewhere and somehow p i c k e d  up th e  
s p o r e s  o f  t h e  o rgan ism ;  t h a t  t h e s e  had h a r b o u r e d  be­
n e a t h  h i s  n a i l s  and  t h a t  he had  by s c r a t c h i n g  h i s  
c h i n ,  i n o c u l a t e d  h i m s e l f .  An o u t b r e a k  o f  t h e  d i s e a s e  
i n  cows i n  t h e  n e ig h b o u rh o o d  o f  Dewsbury was a t t r i b u t e d  
t o  t h e  d u s t  ( i n f e c t e d )  b e in g  c a r r i e d  from a  winnow in  
a  m i l l  i n t o  t h e  f i e l d s .  A s i m i l a r  e x p l a n a t i o n  may a c ­
co u n t  f o r  t h e  a p p e a r a n c e  o f t h i s  s o r e  i n  a sc h o o lb o y  
who i n  no  o t h e r  known way was exposed  t o  i n f e c t i o n .
20
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REM ARKS
CASE I I  « E.H. a e t  32 ,  a  h a o k le r  i n  a  h o r s e - h a i r  f a c t o r y  
was a d m i t t e d  t o  t h e  Dewsbury I n f i r m a r y  on t h e  2 7 th  
F e b r u a r y  1911 c o m p la in in g  of  a  s o r e  on t h e  back  o f  h i s  
n e c k .  Three  days  p r e v i o u s  t o  a d m is s io n  he  n o t i c e d  a  
"pimple." on th e  r i g h t  s i d e  o f  h i s  neck  b e h in d  and  
t h i n k i n g  t h a t  h i s  c o l l a r  was r e s p o n s i b l e ,  he ig n o r e d  
i t .  Next day ( 2 5 t h )  t h e r e  was a d e c i d e d  i n c r e a s e d  
i n  s i z e ,  so much so t h a t  he had t o  remove h i s  c o l l a r  
and  wear a  m u f f l e r .  The neck was s t i f f  and p a i n f u l  
On t h e  2 6 th  t h e  c o n d i t i o n  was much t h e  same b u t  i t  
was n o t  u n t i l  t h e  2 7 th  t h a t  he became a n x io u s  and 
d e c i d e d  t o  see  h i s  m e d ic a l  man, who a t  once o rd e re d  
h i s  r e m o v a l  t o  t h e  i n f i r m a r y .
On a d m is s io n  t h e  p a t i e n t  lo o k ed  h a g g a rd  and  i l l .  
The ton g ue  was c o a t e d .  The t e m p e r a t u r e  was 99® F.  
t h e  p u l s e  96 and th e  r e s p i r a t i o n s  24.  His  g e n e r a l  
c o n d i t i o n  was so u n s a t i s f a c t o r y  a s  t o  s u g g e s t  t h e  
p o s s i b i l i t y  o f  a  r a p i d  and f a t a l  deve lopm ent  o f  t h e  
d i s e a s e .
The lu n g s  and u r i n e  were n o r m a l .  The h e a r t  
sounds  were  f e e b l e  and  d i s t a n t  b u t  p u r e .
On t h e  n e c k ,  b e h in d  and on t h e  r i g h t  s i d e  was 
a  s o r e  w i t h  a  b l a c k  d e p r e s s e d  s l o u g h ,  th e  s i z e  o f  a
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s h i l l i n g ,  i n  t h e  c e n t r e  su r r o u n d e d  by a  zone o f  
v e s i c l e s .  O u t s id e  t h i s  t h e r e  was r e d n e s s  and  i n -  
f l a m a t o r y  oedema. The g la n d s  were  n o t  e n l a r g e d .
Ten c o s .  o f  S c l a v o ’ s serum were i n j e c t e d  i n t o  t h e  
c e l l u l a r  t i s s u e s  be tw een  th e  s h o u l d e r s  and  t r e a t m e n t  
c a l c u l a t e d  t o  improve t h e  g e n e r a l  c o n d i t i o n  was pu sh ed .  
A d r y  d r e s s i n g  was a p p l i e d  t o  t h e  s o r e  a f t e r  swabs had 
be en  t a k e n  from t h e  serum in  t h e  v e s i c l e s .  Next day 
( 2 8 t h )  he was f e e l i n g  d e c i d e d l y  b e t t e r .  The tem pera ­
t u r e  was 98®, p u l s e  88 and r e s p i r a t i o n s  20.  Serum 
(10 c c s )  was a g a i n  a d m i n i s t e r e d  i n t r a c e l l u l a r ^ l y .
The r e p o r t  from t h e  County H a l l ,  W a k e f i e ld  s t a t e d  
t h a t  no a n t h r a x  b a c i l l i  were p r e s e n t  i n  th e  f i l m s .
On t h e  1 s t  March th e  g e n e r a l  c o n d i t i o n  was main­
t a i n e d .  L o c a l l y  t h e  oedema had d i s a p p e a r e d  b u t  f r e s h  
v é s i c u l a t i o n  had made i t s  a p p e a r a n c e .  Ten c cs  o f  
S c la v o  were i n j e c t e d .  A f u r t h e r  r e p o r t  s t a t e d  t h a t  
B a c i l l i  A n t h r a c i s  had  been  o b t a i n e d  c u l t u r a l l y  b u t  
t h a t  t h e  i n o c u l a t e d  g u i n e a - p i g  rem a ined  w e l l .  On 
t h e  2nd March,  10 c c s .  o f  serum were  a g a i n  i n j e c t e d ;  
on t h e  3 rd  a  r e p o r t  was r e c e i v e d  s t a t i n g  t h a t  th e  
g u i n e a - p i g  had been  found dead  and t h a t  t h e  p o s t ­
mortem s i g n s  were  t y p i c a l  o f  a n t h r a x .  The b a c i l l i
had b e e n  r e c o v e r e d  from t h e  b l o o d .  The g u in e a  p i g  
had s u r v i v e d  t h e  i n o c u l a t i o n  f o r  t h r e e  d a y s ,  A 
f u r t h e r  d o se  o f  serum (10 c c s . )  was a d m i n i s t e r e d  on 
t h e  4 t h .  T h is  co m p le ted  t h e  t r e a t m e n t .  On t h e  6 th  
t h e  p a t i e n t  was a l l o w e d  up;  on t h e  15 th  t h e  s lo u g h  
s e p a r a t e d  and on t h e  3 4 th  he was d i s c h a r g e d .
I n  t h e  p a r t i c u l a r  f a c t o r y  i n  which t h i s  man was 
employed ,  h a i r  im p o r te d  c h i e f l y  from R u s s i a ,  China 
and  P e r s i a  was u s e d .  As t h i s  i s  r e c o g n i s e d  a s  
d a n g e ro u s  m a t e r i a l  s p e c i a l  p r e c a u t i o n s  a r e  t a k e n  d u r ­
i n g  i t s  m a n i p u l a t i o n ,  b u t  amongst  th e  w o rk e r s  them­
s e l v e s  " s o r t i n g "  i s  t h e  o n ly  r e c o g n i s e d  d a n g e r .  The 
h a i r  h a v in g  been  l i b e r a t e d  from t h e  b a l e s  i s  p l a c e d  
i n  t h e  s o r t i n g  room. The w orker  h a v in g  donned h i s  
r e s p i r a t o r  and o v e r - a l l s ,  s e p a r a t e s  t h e  h a i r  a c c o r d ­
in g  t o  i t s  q u a l i t y  and c o lo u r  on a  s i e v e  which  r e s t s  
on a  s u c t i o n  a p p a r a t u s .  The d u s t  l i b e r a t e d  i n  t h i s  
p r o c e s s  i s  c a r r i e d  by a  d u c t  t h r o u g h  t h e  f l o o r  t o  a  
c o l l e c t i n g  chamber o u t s i d e  from w hich  i t  i s  removed 
and  b u rn e d  a t  i n t e r v a l s .  The h a i r  i s  t h e n  removed 
t o  t h e  h a c k l i n g  room where i t  i s  immersed i n  t u b s  
c o n t a i n i n g  a  2^ s o l u t i o n  o f  c y l l i n .  I t  i s  a l l o w e d  t o  
soak  f o r  10 h o u r s  e r e  b e i n g  h a c k l e d .  In  t h i s  p r o c e s s
t h e  h a i r s  a r e  s e p a r a t e d  by means o f  a s t e e l  comb 
w i t h  lo n g  t e e t h .  The h a n d f u l s  o f  h a i r  a r e  c a r r i e d  
over  t h e  r i g h t  s h o u l d e r ,  b ro u g h t  down w i t h  f o r c e  on 
t h e  comb and d r a w n v ig o ^ r o u s ly  t h r o u g h  t h e  t e e t h .  The 
h a i r  i s  t h e n  d r i e d  and a f t e r  d r y i n g  i s  s e n t  t o  t h e  
b u n d l i n g  d e p a r t m e n t .
W hite  h a i r  i s  more e x p e n s iv e  and d e l i c a t e  t h a n  
t h e  c o l o u r e d  and f o r  t h i s  r e a s o n  d i s i n f e c t i o n  and 
h a c k l i n g  a r e  d i s p e n s e d * w i t h .  The h a i r  i s  washed and 
s e p a r a t e d  by hand i n s t e a d ,  and f o r  t h i s  p u r p o s e  women 
a r e  u s u a l l y  employed.  I t  w i l l  be seen  t h e n  t h a t  th e  
d a n g e r o u s  p r o c e s s e s  i n  a  h a i r  f a c t o r y  a r e  t h e  s o r t i n g  
and w ash in g  m a n i p u l a t i o n s .
E.H. whose c a s e  has  been  d e t a i l e d  o n ly  worked 
t h e  h a i r  a f t e r  i t  had been  soaked  i n  c y l l i n ,  y e t  he 
d e v e lo p e d  th e  e x t e r n a l  s o re  o f  a n t h r a x  p r o b a b l y  by 
t o u c h i n g  h i s  neck  w i t h  i n f e c t e d  h a i r ,  and  f r o m t h i s  
i t  would a p p e a r  t h a t  c a s e s  a r e  l i a b l e  t o  occu r  in  
p r a c t i c a l l y  a l l  t h e  p r o c e s s e s  t o  which  h a i r  i s  sub ­
j e c t e d .  P r e d i s p o s i n g  f a c t o r s  i n  t h i s  c a s e  were  t h e  
d e b i l i t y  due t o  a  l e n g t h y  p e r i o d  o f  unemployment w i t h  
i t s  a s s o c i a t e d  s e m i - s t a r v a t i o n ;  e x c e s s i v e  d r i n k i n g ,  and 
t h e  f a c t  t h a t  he was a  b e g in n e r  h a v in g  been  employed in  
t h i s  f a c t o r y  f o r  t h r e e  months .
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CASE I I I .  J . T . H .  a e t  41 ,  a  l a b o u r e r  on th e  L. & N.W, Railway 
was a d m i t t e d  a s  an  i n - p a t i e n t  on t h e  8 th  June 1911 
c o m p la in in g  o f  a  s o r e  a t  t h e  r i g h t  a n g le  o f  t h e  mouth 
w i t h  p a i n  and s t i f f n e s s  on open ing  and c l o s i n g  th e  
mouth .
W h i l s t  u n l o a d i n g  wool i n  th e  Goods Yard f o u r  
days  b e f o r e  a d m is s io n  he n o t i c e d  a  p im p le  a t  t h e  
a n g l e  o f  h i s  mouth. T h is  i n c r e a s e d  i n  s i z e  and b e ­
coming a n x io u s  a b o u t  i t  he came t o  the  i n f i r m a r y  on 
t h e  8 th  o f  June t o  have i t  a t t e n d e d  t o .
P a t i e n t  was w e l l  n o u r i s h e d  and e x c e p t  f o r  t h e  
p a i n  and s t i f f n e s s  on opening  and c l o s i n g  t h e  mouth 
made no c o m p l a i n t .  Tem pera tu re  was 99^ F, p u l s e  78 
and r e s p i r a t i o n s  S3, E xam in a t io n  o f  t h e  d i f f e r e n t  
o rg an s  r e v e a l e d  no a b n o r m a l i t y .  At t h e  r i g h t  a n g le  
o f  t h e  mouth and in v a d i n g  t h e  lower  r a t h e r  t h a n  t h e  
uppe r  l i p  was a  s o r e  composed o f  t h e  f o l l o w i n g  p a r t s  
(1)  b l a c k  c e n t r a l  s l o u g h  (3) zone o f  v e s i c l e s  and 
(3)  i n f l a m a t o r y  oedema and s l i g h t  r e d n e s s .  The 
s u b m a x i l i a r y g l a n d s  were  s l i g h t l y  e n l a r g e d  an d  t e n d e r .  
Swabs were t a k e n  and  d i s p a t c h e d  f o r  e x a m in a t io n .  Next 
m orn ing  ( 9 th )  t e n  c c s ,  o f  S c lav o * s  serum were i n j e c t e d  
b e tw een  t h e  s h o u l d e r s .  On t h e  1 0 th  a  p o s i t i v e  a n t h r a x
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r e p o r t  was r e c e i v e d .  “C u l t u r e s  from t h i s  specim en 
show t h e  p re s e n c e  o f  a  few c o l o n i e s  h a v in g  t h e  c h a r ­
a c t e r i s t i c  a p p e a ra n c e  o f  t h o s e  o f  a n t h r a x .
M i c r o s c o p i c a l  e x a m in a t io n  o f  t h e s e  c o l o n i e s  shows 
t h a t  t h e y  a r e  composed o f  b a c i l l i  which i n  morphology 
and  s t a i n i n g  r e a c t i o n  a r e  t y p i c a l  o f  B. A n t h r a c i s .
Numerous c o l o n i e s  composed of  s t a p h y l o c o c c i  a r e  
a l s o  p r e s e n t . "  A f u r t h e r  dose  o f  serum (20 c c s )  was 
a d m i n i s t e r e d .  T em p era tu re  was 9 8 ° ,  p u l s e  72 an d  r e s ­
p i r a t i o n s  22,  On t h e  1 2 t h ,  10 c c s  of  serum were 
a d m i n i s t e r e d ,  t h e  t e m p e r a t u r e  t h e n  b e in g  9 8 ^ ,  p u l s e  
68 and r e s p i r a t i o n s  22. Improvement t h e r e a f t e r  was 
r a p i d .  On th e  1 2 th  t h e  v e s i c l e s  had  d i s a p p e a r e d ;  on 
t h e  1 8 th  t h e  s lo u g h  s e p a r a t e d  and  on t h e  23rd  th e  
p a t i e n t  was d i s c h a r g e d .
The s o u rc e  o f  i n f e c t i o n  i n  t h i s  c a s e  i s  e v i d e n t .
Be i t  n o t e d  however t h a t  a s  i n  Case I I  a  p e r i o d  o f  
unemployment had im m e d ia te ly  p r e c e d e d ,  and t h a t  though  
t h e r e  was no v i s i b l e  d e t e r i o r a t i o n  t h e r e  must have 
been  a  d i m i n i s h e d  r e s i s t a n c e ,  and a l s o  t h a t  t h i s  was 
t h e  f i r s t  o c c a s i o n  on which he h a d ,h a n d l e d  w o o l .
With  th e  e x c e p t i o n  o f  a  s l i g h t  d e g r e e  o f  f e v e r  
on a d m i s s io n  t h e r e  was no t e m p e r a t u r e  or c o n s t i t u t i o n a l
26
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d i s t u r b a n c e  th r o u g h o u t  h i s  p e r i o d  of  r e s i d e n c e ,  and  
t h a t  from a  b a c t e r i o l o g i c a l  p o i n t  o f  view t h e  a n th r a x  
b a c i l l i  were  few w h i l s t  numerous s t a p h y l o c o c c i  were 
p r e s e n t .  T h is  f a c t  had i n  my o p in io n  much t o  do w i t h  
t h e  m i l d n e s s  o f  t h e  i n f e c t i o n  and th e  speedy  c o n v a l e s ­
cence  .
CASE IV. F .S ,  a  w e a v e r ,  a e t  27 was a d m i t t e d  t o  th e  
Dewsbury I n f i r m a r y  on J u l y  23rd  1911.
The h i s t o r y  she gave was t h a t  on th e  1 9 th  of  
J u l y  w h i l s t  a t  work i n  t h e  w eaving  shed she f e l l  and 
g r a z e d  h e r  f o r e h e a d .  Two d ays  l a t e r  she n o t i c e d  a 
s o r e  i n  t h e  c e n t r e  o f  h e r  f o r e h e a d  n e a r  t h e  s c a l p  
and  on h e a r i n g  from a companion t h a t  i t  looked  l i k e  
a n t h r a x ,  she d e c id e d  t o  come t o  t h e  i n f i r m a r y .
On a d m is s io n  a s o r e  s i t u a t e d  on t h e  m arg in  o f  
t h e  h a i r y  s c a l p  on th e  f o r e h e a d  was p r e s e n t  showing 
a l l  t h e  c h a r a c t e r i s t i c  s i g n s  o f  e x t e r n a l  a n t h r a x .  
There  was a b l a c k  d e p r e s s e d  c e n t r e  abou t  t h e  s i z e  of  
a  s ix p e n n y  p i e c e  w i t h  a  few sm a l l  v e s i c l e s  a ro u n d  i t .  
There  was s l i g h t  i n f l a m a t o r y  r e a c t i o n  a ro u n d .  No 
g l a n d s  were  p a l p a b l e  and c o n s t i t u t i o n a l  symptoms were 
so e n t i r e l y  a b s e n t  t h a t  she d i d  n o t  w ish  t o  rem ain
27
a s  an  i n - p a t i e n t .
A l l  t h e  o rg an s  were h e a l t h y .  Tem pera ture  was 
9 7 . 2 ^ ,  p u l s e  88 and  r e s p i r a t i o n s  24,
A f t e r  swabs had been  t a k e n ,  20 c c ' s  o f  Sc lavo*s  
serum were  i n j e c t e d  i n t o  t h e  c e l l u l a r  t i s s u e s  between 
t h e  s h o u l d e r s  and a  wet c a r b o l i c  d r e s s i n g  (1 -4 0 )  a p p l i e d  
t o  t h e  s o r e .  The e x c r e t o r y  o rgans  in  t h i s  a s  i n  every  
c a s e  r e c o r d e d  were  c a r e f u l l y  a t t e n d e d  t o .
On th e  2 4 th  t h e  t e m p e r a t u r e  r e a c h e d  100,4®, th e  
p u l s e  t h e n  b e in g  96 and t h e  r e s p i r a t i o n s  24 .  The 
b a c t e r i o l o g i s t  r e p o r t e d  t h a t  a n t h r a x - l i k e  b a c i l l i  had 
been  r e c o v e r e d  from t h e  v e s i c l e s  and t h a t  g u i n e a - p i g s  
had  been  i n o c u l a t e d .  T h i r t y  c c s .  o f  serum were  admin­
i s t e r e d .
On t h e  2 5 th  t h e  l o c a l  c o n d i t i o n  was much improved. 
The r e d n e s s  and oedema were d i s a p p e a r i n g  and no f u r t h e r  
v é s i c u l a t i o n  had t a k e n  p l a c e .
The t e m p e r a t u r e  was 990,  t h e  p u l s e  84 and th e  
r e s p i r a t i o n s  24.  D ur ing  th e  r em a in d e r  o f  h e r  s t a y  i n  
h o s p i t a l  t h e s e  phenomena n e v e r  exceeded  th e  normal  
l i m i t s .  On t h e  2 9 th  i t  was r e p o r t e d  t h a t  t h e  g u in e a  
p i g  had  d i e d  and t h a t  t y p i c a l  p o s t -m o r te m  s i g n s  o f  
a n t h r a x  were p r e s e n t .
28
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The s lo u g h  s e p a r a t e d  on t h e  83 rd  o f  August  and  
t h e  same day  she was d i s c h a r g e d .
Here a g a i n  i s  an  example o f  t h e  d i s e a s e  o c c u r r i n g  
a t  a  s t a g e  in  t h e  m a n u f a c tu r e  when th e  wool had p a s s e d  
t h r o u g h  many han ds  and a  few p r o c e s s e s  w i t h o u t  p r o d u c ­
i n g  any  i n f e c t i o n .  Though c h i e f l y  i n f e c t i n g  th e  
w o r k e r s  i n  t h e  e a r l i e r  p r o c e s s e s ,  t h e  d i s e a s e  t h e n  
i s  l i a b l e  t o  a f f e c t  anyone engaged  i n  any  o f  t h e  p r o ­
c e s s e s  .
The a b sen c e  o f  symptons i s  n o te w o r th y  a l s o  i n  
t h i s  c a s e  and had i t  n o t  been f o r  t h e  s u g g e s t i o n  o f  
h e r  companion t h e r e  i s  no s a y i n g  what might  have b e en  
t h e  u l t i m a t e  r e s u l t .
The d i s e a s e  i s  an  i n s i d i o u s  one ,  t r i f l i n g  i n  
a p p e a r a n c e  a t  f i r s t  b u t  c a p a b le  o f  e x p l o s i o n  a t  any  
t im e  w i t h  d i r e  r e s u l t s .
CASE V. W.P, a e t  54 a  c a r d  f  e t  t i e r  i n  a  wool f a c t o r y  was 
a d m i t t e d  on August  5 t h  1911 s u f f e r i n g  from e x t e r n a l  
a n t h r a x  on t h e  r i g h t  s i d e  o f  t h e  c h i n .
The h i s t o r y  o b t a i n e d  from t h i s  man was t h a t  on 
t h e  1 s t  o f  August  he  had  a  l i t t l e  p a i n  i n  h i s  c h in ;
89
on t h e  Snd he n o t i c e d  a r e d  p im p le  and on t h e  4 t h  
he f e l t  d e c i d e d l y  ou t  o f  s o r t s ,  h a v in g  p a i n s  a l l  
over  h i s  body and s w e l l i n g  b e n e a t h  t h e  jaw. When 
a d m i t t e d  on th e  5 t h  h i s  t e m p e r a t u r e  was 1 0 3 .8 °  F. 
t h e  p u l s e  94 and r e s p i r a t i o n s  38 .  The to n g u e  was 
c o a t e d .  E x a m in a t io n  o f  t h e  h e a r t ,  l u n g s ,  abdomen and 
u r i n e  v/as n e g a t i v e .  On t h e  r i g h t  s i d e  o f  t h e  c h in  and  
i n v o l v i n g  th e  lower t i p  r a t h e r  t h a n  t h e  s u b m a x i l l a r y  
r e g i o n  t h e r e  was a  s o r e  c o n s i s t i n g  o f  (1) a c e n t r a l  
b l a c k  s lo u g h  a l i t t l e  l a r g e r  t h a n  a t h r e e p e n n y  p i e c e  
(3 )  a com ple te  r i n g  o f  serum c o n t a i n i n g  v e s i c l e s  
i m m e d ia te ly  a ro u n d  th e  s lo u g h  and (3)  s w e l l i n g  and 
d i s c o l o u r a t i o n  o f  t h e  s k i n  s u r r o u n d i n g  t h e  s lo u g h  and 
v e s i c l e s .  The s u b m a x i l l a r y  g la n d s  were  e n l a r g e d  and 
p a i n f u l .  There  was a  l e n c o c y t o s i e  o f  13 ,800  c h i e f l y  
po lym orphous  on a d m i s s i o n .  Swabs were o b t a i n e d  from 
t h e  v e s i c u l a r  f l u i d  and 30 c c s .  o f  S c lav o  serum were 
i n j e c t e d  i n t o  t h e  i n t e r s c a p u l a r  c o n n e c t i v e  t i s s u e .
A d i a p h o r e t i c - d i u r e t i c  m ix tu r e  n o t  c o n t a i n i n g  
ip e c a c u a n h a  was p r e s c r i b e d  and  magnesium s u l p h a t e  
f r e e l y  a d m i n i s t e r e d .  Milk d i e t  was g i v e n .
Next day ( 6 t h )  p a t i e n t  was f e e l i n g  s l i g h t l y  
b e t t e r .  He d i d  n o t  s l e e p  much b u t  th e  p a i n s  were l e s s
30
s e v e r e .  The t e m p e r a t u r e  i n  t h e  morning was 10 3° ,  
p u l s e  110 and r e s p i r a t i o n s  38 ,  in  t h e  e v e n in g  t h e s e  
were  101 ,  78, 34 r e s p e c t i v e l y .  Ten c c s .  o f  serum
were  a d m i n i s t e r e d .
On t h e  7 t h  he was c o n s i d e r a b l y  b e t t e r .  The l o c a l  
c o n d i t i o n  had improved beyond m e a su re ,  t h e  s w e l l i n g  and 
a d e n i t i s  had a lm o s t  gone and no f u r t h e r  v é s i c u l a t i o n  
had  o c c u r r e d .  The temp, was 9 8 ^ ,  th e  p u l s e  73 and 
t h e  r e s p i r a t i o n s  34 .  The l e n c o c y t e  c oun t  was a normal  
one -  9 ,3 0 0  p e r  c .m.m.
No f u r t h e r  serum t r e a t m e n t  was r e a l l y  n e c e s s a r y  
b u t  a s  p o s i t i v e  b a c t e r i o l o g i c a l  r e p o r t s  had been  r e ­
c e i v e d  from W a k e f i e ld  i t  was d e c id e d  t o  a d m i n i s t e r  
a  f i n a l  d o se  o f  serum. Ten c c s .  were a c c o r d i n g l y  
g i v e n .
The t e m p e r a t u r e  rem a ined  norm al  f o r  t h e  r e m a in d e r  
o f  t h e  t im e ;  th e  c o n d i t i o n  o f  t h e  s o r e  s t e a d i l y  im­
p r o v e d  and  he was d i s c h a r g e d  on t h e  3 5 th  day o f  August 
a f t e r  30 d a y s  r e s i d e n c e  i n  t h e  i n f i r m a r y .
The p a t i e n t  was n e v e r  aware  o f  any  a c c i d e n t  l i k e ­
l y  t o  c a u s e  an  a b r a s i o n  o f  t h e  s k i n  i n  t h e  r e g i o n  of  
t h e  c h i n  b u t  a d m i t t e d  t h e  p o s s i b i l i t y  o f  h i s  s c r a t c h i n g  
h i s  c h i n  w i t h  h i s  ' f i n g e r s  d u r i n g  w ork ing  h o u r s .  The
31*
C LI NI CAL C H A R T  O F  T E M P E R A T U R E ,  <fec.
Disease Result
D A T E
m ____y 106»
105°
104° 40°
loi»
.38» W
100»
99»
.37»
m m
Ptdse
m mItn.Resp. Resp.i l
Motions Motions
No. OF OZS.
sp . Gr. 
Reaction
m sp. Gr.
Reaction
Chlorides Chlorides
Albumen Albumen
DAY OF
d i s e a s e REM ARK S
/ Observations taken at A.M . and P.M . \
\ For Memoranda of Treatment, see hack of Chart. /
i n o c u l a t i o n  had  p r o b a b l y  t a k e n  p l a c e  i n  t h i s  way.
CASE V I . G.B. a e t  49 a  h id e  worker  was a d m i t t e d  i n t o  
h o s p i t a l  on Sep tem ber  2 5 th  1911 c o m p la in in g  o f  a  
s o r e  on h i s  l e f t  arm above t h e  elbow o f  a  few days  
d u r a t i o n .  He p a i d  no a t t e n t i o n  t o  h i s  arm u n t i l  t h e  
day  o f  a d m i s s io n  and c o u ld  n o t  s t a t e  d e f i n i t e l y  when 
f i r s t  t h e  s o r e  made i t s  a p p e a r a n c e .
On a d m i s s io n  no c o m p la in t s  o f  any k in d  were 
made. The man was o f  s l i g h t  b u i l d  b u t  e x a m in a t io n  
o f  t h e  d i f f e r e n t  sys tem s  f a i l e d  t o  r e v e a l  any  a b n o rm a l i ty  
The t e m p e r a t u r e ,  p u l s e ,  and r e s p i r a t i o n s  were  n o rm a l .
On th e  o u t e r  s i d e  o f  th e  l e f t  arm j u s t  above the  
elbow was s i t u a t e d  a s o r e ,  t h e  whole c o v e r i n g  an a r e a  
i n  s i z e  e q u a l  t o  h a l f  a crown. In  th e  c e n t r e  was a  
c i r c u l a r  b l a c k  d e p r e s s e d  s lo u g h  su r ro u n d e d  by a  r i n g  
o f  v e s i c l e s  c o n t a i n i n g  c l e a r  f l u i d  and a ro u n d  t h i s  
a g a i n  a sm a l l  amount o f  r e d n e s s  and oedema. There  
was no l y m p h a n g i t i s  nor  a x i l l a r y  a d e n i t i s .
Swabs h a v in g  b e en  made from t h e  v e s i c u l a r  f l u i d  
an d  d i s p a t c h e d  f o r  b a c t e r i o l o g i c a l  e x a m in a t io n ,  
t w e n ty  c c s ,  o f  S c l a v o ’ s serum were a d m i n i s t e r e d
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i n t r a c e l l u l a r i l y  b e tw een  t h e  s h o u l d e r s .
On t h e  2 6 t h ,  t e m p e r a t u r e ,  p u l s e  and r e s p i r a t i o n s  
were  n o r m a l .  Ten c c s .  o f  serum were i n j e c t e d .
A r e p o r t  r e c e i v e d  from t h e  l a b o r a t o r y  s t a t e d  t h a t  
t h e  f i l m s  showed t h e  p r e s e n c e  o f  a n t h r a x  l i k e  b a c i l l i  
and  t h a t  c u l t u r e s  had been  made and a  g u i n e a - p i g  i n ­
o c u l a t e d .
On t h e  2 7 th  c u l t u r e s  showed t h e  p r e s e n c e  o f  a  few 
a n t h r a x  b a c i l l i  and  an a b u n dan t  g rowth  o f  s t a p h y l o c o c c i .  
On t h e  2 8 t h  t h e  g u i n e a - p i g  was found dead  and on p o s t ­
mortem t y p i c a l  s i g n s  o f  a n t h r a x  were p r e s e n t .  The 
b a c i l l i  were  r e c o v e r e d  from t h e  h e a r t  b l o o d .
The p a t i e n t s  t e m p e r a t u r e  rem ained  no rm al  t h r o u g h ­
o u t  and  he was d i s c h a r g e d  on t h e  8 t h  o f  O c t o b e r ,  IS 
d a y s  a f t e r  a d m i s s io n .
The f i r m  f o r  whom t h e  p a t i e n t  worked d e a l t  on ly  
w i t h  E n g l i s h  h i d e s  and s k i n s .  These t h e y  p u r c h a s e d  
i n  l a r g e  amounts and  s o l d  t o  f e l l m o n g e r s .  The s k i n s  
were  n o t  worked i n  any  way b u t  were s o l d  in  t%ie same 
s t a t e  a s  t h e y  were  p u r c h a s e d .  The so a k in g  i n  l ime 
and  s e p a r a t i o n  o f  t h e  h a i r  and wool from t h e  s k i n s  
were c a r r i e d  ou t  by t h e  f e l l m o n g e r s .  T h is  was th e  
f i r s t  c a s e  o f  a n t h r a x  w h ich  had o c c u r r e d  in  t h e  h i s t o r y
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o f  t h e  f i r m .  No o t h e r  workmen were  a f f e c t e d .
The b a c t e r i o l o g i c a l  r e p o r t  s t a t e d  t h a t  th e  a n t h r a x  
c o l o n i e s  i n  t h e  c u l t u r e  were few w h i l s t  t h o s e  o f  t h e  
s t a p h y l o c o c c u s  were  a b u n d a n t .  The c o n s t i t u t i o n a l  d i s ­
t u r b a n c e  i n  t h i s  c a s e  was n i l ,  t h e  c o n v a l e s c e n c e  was a  
r a p i d  one and h e a l i n g  sound w i t h  a v e ry  sm a l l  amount 
o f  s c a r  f o r m a t i o n .
T h is  s a t i s f a c t o r y  p r o g r e s s  and  t e r m i n a t i o n  I a t t r i ­
b u t e  t o  t h e  p r e s e n c e  o f  t h e  s t a p h y l o c o c c i  and  I  f e e l  
s u r e  t h a t  a  sp o n ta n e o u s  and n a t u r a l  c u re  would have 
r e s u l t e d  i n  t h e  a b s e n c e  o f  serum t r e a t m e n t .
CASE V I I . T h is  c a s e  i s  o f  u n u s u a l  i n t e r e s t  f i r s t l y  b e ­
c a u se  I  have n o t  i n  my s e a r c h  th r o u g h  t h e  l i t e r a t u r e  
o f  a n t h r a x  d i s c o v e r e d  a c a s e  o c c u r r i n g  i n  a  l a d  o f  
su ch  t e n d e r  y e a r s  and  s e c o n d ly  b e c a u se  o f  t h e  c l i n i ­
c a l  and b a c t e r i o l o g i c a l  doub t  a s  t o  th e  d i a g n o s i s  
w h ich  e x i s t e d  d u r i n g  th e  i n v e s t i g a t i o n  o f  t h e  c a s e .  
F o r t u n a t e ly ^  d e s p i t e ^  t h e  u n c e r t a i n t y  o f  t h e  d i a g n o s i s  
and  t h e  i n i t i a l  n e g a t i v e  f i n d i n g s  o f  t h e  b a c t e r i o l o ­
g i s t  t r e a t m e n t  w i t h  serum was commenced a t  on c e ,
W.K. a e t  s i  y e a r s  was f i r s t  seen  by Dr.  P .  on 
O c to b e r  9 t h  1911. E x t e r n a l  a n t h r a x  was d i a g n o s e d  and
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t h e  c h i l d  p r o m p t l y  conveyed  t o  t h e  I n f i r m a r y ,
The c h i l d  on a d m i s s io n  was h e a l t h y  and r o b u s t  
i n  e v e r y  way. The h e a r t ,  l u n g s  and k id n e y s  were 
f u n c t i o n a t i n g  n o r m a l ly  w h i l s t  a b d o m ina l  e x a m in a t io n  
was n e g a t i v e .  The t e m p e r a t u r e ,  p u l s e  and  r e s p i r a t i o n s  
were  n o r m a l .
In  t h e  c e n t r e  o f  t h e  r i g h t  cheek t h e r e  was a  
rou nd ed  s w e l l i n g  a b o u t  th e  s i z e  o f  a  t h r e e p e n n y  p i e c e  in  
a p p e a r a n c e  n o t  u n l i k e  t h r e e  q u a r t e r s  o f  a  s m a l l  m arb le  
a d h e r i n g  t o  t h e  s k i n .  In  t h e  c e n t r e  o f  t h i s  s w e l l i n g  
a  s m a l l  s l i g h t l y  d e p r e s s e d  b l a c k  s lo u g h  was e v i d e n t .  
T here  was an e n t i r e  a b se n c e  o f  v e s i c a t i o n ,  i n f l a m a t o r y  
oedema or  r e d n e s s .  No g l a n d u l a r  e n la r g e m e n t s  were d e ­
t e c t e d .
The a b se n c e  o f  v e s i c a t i o n ,  i n f l a m a t o r y  r e a c t i o n  
and t e m p e r a t u r e  i n  a  c h i l d  so young made me doub t  th e  
a c c u r a c y  o f  t h e  d i a g n o s i s .  Ten c c s .  o f  S c lav o *s  serum 
were  however i n j e c t e d  i n t o  t h e  su b c u ta n e o u s  t i s s u e s  o f  
t h e  abdomen,  a  d r e s s i n g  was a p p l i e d  and t h e  c h i ld *  s 
arms f i x e d .
Next day swabs were  made and s e n t  f o r  e x a m in a t io n ,  
and  a  f u r t h e r  t e n  c c s .  o f  serum a d m i n i s t e r e d .
On t h e  n t h  i t  was r e p o r t e d  t h a t  no b a c i l l i  had
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b e en  d i s c o v e r e d  on m ic r o s c o p ic  e x a m in a t io n  b u t  t h a t  
c u l t u r e s  had been  made and a  g u i n e a - p i g  i n o c u l a t e d  
and a r e p o r t  on t h e s e  e x p e r i m e n t s  would be fo rw a rd ed  
i n  due c o u r s e .
On t h e  1 2 th  t h e  c u l t u r e s  were r e p o r t e d  t o  be 
n e g a t i v e  and t h e  g u i n e a - p i g  w e l l .  T e m p e r a tu r e ,  p u l s e  
and r e s p i r a t i o n  n o rm al  and t h e  c h i l d  i n  e v e r y  way 
q u i t e  w e l l .
On t h e  1 3 th  t h e  g u i n e a - p i g  d i e d  and p o s t -m o r te m  
t y p i c a l  s i g n s  o f  a n t h r a x  were found .
The B a c i l l u s  A n t h r a c i s  was r e c o v e r e d  from t h e  
h e a r t  b l o o d .
The c o n d i t i o n  o f  th e  s o r e  c o n t i n u e d  t o  im prove ,  
t h e  s l o u g h  s e p a r a t e d  and th e  c h i l d  was d i s c h a r g e d  on 
t h e  2 6 th  O c to b e r ,  17 days  a f t e r  a d m i s s io n .
I t  t r a n s p i r e d  s h o r t l y  a f t e r  a d m is s io n  t h a t  t h e  
c h i l d ’ s f a t h e r  was a  w orke r  i n  a  h o r s e - h a i r  f a c t o r y ,  
and  t h e  p r o b a b i l i t y  i s  t h a t  he had c a r r i e d  t h e  i n f e c ­
t i o n  t o  t h e  c h i l d  e i t h e r  under  h i s  f i n g e r  n a i l s  or
e l s e  on h i s  c h i n .  I n o c u l a t i o n  by e i t h e r  means would
t h e n  be a  s im p le  m a t t e r .
The p o i n t s  o f  i n t e r e s t  i n  t h i s  c a s e  a p a r t  from 
t h e  age  o f  t h e  p a t i e n t  a r e  (1)  t h e  a t y p i c a l  a p p e a ra n c e
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o f  t h e  s o r e  (2)  t h e  e n t i r e  a b s e n c e  o f  t e m p e r a t u r e  
and  c o n s t i t u t i o n a l  d i s t u r b a n c e  and (3) t h e  l e n g t h  
o f  t im e  -  fo u r  d ays  -  e r e  a  p o s i t i v e  a n t h r a x  r e p o r t  
was r e c e i v e d  and t h a t  to o  a f t e r  n e g a t i v e  m ic r o s c o p ­
i c a l  and c u l t u r a l  e x a m in a t io n .
CASE V I I I .  A .S .  a e t  13 ,  a  h a n k e r  was a d m i t t e d  t o  h o s p i t a l  
on O c to b e r  2 7 th  1911 c o m p la in in g  o f  a  s w e l l i n g  on t h e  
r i g h t  a rm .  The d i s e a s e  f i r s t  showed i t s e l f  a s  a  s m a l l  
r e d  p im p le  j u s t  above t h e  elbow on t h e  o u t e r  s i d e  o f  
t h e  arm and so  f a r  a s  she can remember she f i r s t  no­
t i c e d  i t  on or  a b o u t  t h e  2 1 s t  O c to b e r .
The G i r l  looked  r o b u s t  and h e a l t h y .  E x am in a t io n  
o f  c h e s t  and abdomen was n e g a t i v e .  U r ine  was n o rm a l .  
T em p era tu re  on a d m i s s io n  was 99 .2®, p u l s e  74 and r e s ­
p i r a t i o n s  20.
J u s t  above t h e  r i g h t  elbow on t h e  o u t e r  s i d e  o f  
t h e  arm a s o re  t y p i c a l  o f  e x t e r n a l  a n t h r a x  was v i s i b l e .  
In  t h e  c e n t r e  t h e r e  was a  c i r c u l a r  d e p r e s s e d  b l a c k  
s l o u g h  i n  s i z e  r a t h e r  l e s s  t h a n  a  t h r e e p e n n y  p i e c e .
As i n  c a s e  I , s o  i n  t h i s  o n ly  one v e s i c l e  s u r r o u n d e d  
t h e  s l o u g h  w h i l s t  o u t s i d e  t h i s  a g a i n  t h e r e  was w e l l
marked r e d n e s s  and  oedema o f  t h e  s k i n .
Twenty c o s .  o f  S o l a v o ' s  serum were i n j e c t e d  b e ­
n e a t h  t h e  abdom ina l  s k i n .  The t e m p e r a t u r e  a f t e r  th e  
e x h i b i t i o n  o f  t h e  serum r e a c h e d  100 ,4 0  w h i l s t  t h e  
p u l s e  r a t e  was u n a f f e c t e d .
On t h e  2 8 t h  10 c c s ,  were g i v e n .  T em pera tu re  was 
9 8 . 2 ^ ,  p u l s e  70 and r e s p i r a t i o n s  34 .  The s o r e  had 
n o t  a l t e r e d  much i n  a p p e a r a n c e .  T h e r e a f t e r  t h e  tem­
p e r a t u r e  rem a ined  n o r m a l ,  th e  r e d n e s s  and oedema 
g r a d u a l l y  d i s a p p e a r e d ,  t h e  s l o u g h  s e p a r a t e d  and she  
was d i s c h a r g e d  w e l l  a f t e r  a  r e s i d e n c e  o f  t e n  d a y s .
The swabs s e n t  f o r  e x a m in a t io n ,  m i c r o s c o p i c a l l y  
c u l t u r a l l y  and a f t e r  t h e  d e a t h  o f  t h e  g u i n e a - p i g  
were  p o s i t i v e  f o r  B a c i l l u s  A n t h r a c i s .
Ere  r e a c h i n g  t h e  h a n k in g  p r o c e s s  t h e  wool has  
p a s s e d  t h r o u g h  t h e  f o l l o w i n g  p r o c e s s e s : -  
(1 )  s h a k in g  (S) b l e n d i n g  (3)  w i l l e y i n g  (4) s c r i b b l i n g  
( 5 ) c a r d i n g  and c o n d e n s in g  (6)  s p i n n i n g  and (7)  t w i s t ­
i n g .  A f t e r  h a n k in g  t h e  wool i s  (9)  s c o u r e d  and 
( 10 ) f i n i s h e d  or dyed .
The wool t h e r e f o r e  had p a s s e d  t h r o u g h  many hands 
e r e  i t  r e a c h e d  t h e  p a t i e n t  y e t  no o t h e r  employee was 
a f f e c t e d .
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A n th ra x  o o o i i r r i n g  i n  h a n k e r s  i s  u n u s u a l  and  
from t h i s  p o i n t  o f  v iew t h e  c a s e  i s  an i n t e r e s t i n g  
one .  H e r l e y  r e p o r t e d  a n o t h e r  s u c h  c a s e  i n  t h e  Lancet  
December 4 t h  1909 .
CASK IX. H.C. a e t  34 ,  a  w i l l e y e r ,  was a d m i t t e d  i n t o  t h e  
I n f i r m a r y  on th e  3 0 t h  November 1911.
He had  n e v e r  t o  h i s  knowledge i n j u r e d  h i s  arm b u t  
f o u r  d a y s  b e f o r e  a d m is s io n  he n o t i c e d  a  s m a l l  r e d  
p im p le  on th e  back  o f  h i s  r i g h t  fo re a rm  j u s t  above 
t h e  w r i s t .  I t  f e l t  p a i n f u l  b u t  he p a i d  no a t t e n t i o n  
t o  i t  even a l t h o u g h  i t  v/as i n c r e a s i n g  i n  s i z e  u n t i l  
a  f e l l o w  w orke r  s u g g e s t e d  t h e  p o s s i b i l i t y  o f  a n t h r a x  
t o  him.
On a d m is s io n  t h e  t e m p e r a t u r e  was 9 9 .4 ^ .  There 
were  no c o n s t i t u t i o n a l  symptons and t h e  o rg an s  were 
h e a l t h y .
The s o r e  was s i t u a t e d  on t h e  back  o f  t h e  r i g h t  
fo re a rm  j u s t  above t h e  w r i s t .  I t  p r e s e n t e d  t h e  b l a c k  
c e n t r a l  d e p r e s s e d  s lo u g h  a b o u t  t h e  s i z e  o f  a f l o r i n ;  
one s o l i t a r y  v e s i c l e  s u r r o u n d i n g  t h e  c e n t r a l  p o r t i o n :  
and  w e l l  marked oedema and e ry them a  o f  t h e  s k i n  a round ,
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There  was no l y m p h a n g i t i s  or a d e n i t i s .
In  t h i s  c a s e  an  e x p e r im e n t  was t r i e d .  Twenty 
c o s ,  o f  Sc lavo*8  serum were a d m i n i s t e r e d  h y p o d e r m i c a l ly  
on a d m i s s io n  and f o u r  h o u r s  l a t e r " t h e  v e s i c l e  was 
s n ip p e d  and a  swab t a k e n  f o r  b a c t e r i o l o g i c a l  examina­
t i o n .  On th e  S l s t  t h e  t e m p e r a t u r e  was 990.  The i n -  
f l a m a t o r y  oedema and r e d n e s s  were  s t i l l  m arked ,  A 
f u r t h e r  i n j e c t i o n  o f  t e n  c c s .  was g i v e n .  On t h e  22nd 
t h e  t e m p e r a t u r e  was no rm al  and t h e  l o c a l  c o n d i t i o n  
g r e a t l y  improved.  The s lo u g h  s e p a r a t e d  on t h e  3 0 t h ,  
t e n  d ays  a f t e r  a d m i s s i o n  and on th e  2nd o f  December 
he was d i s c h a r g e d ,  a f t e r  tw e lv e  d ays  r e s i d e n c e  in  
h o s p i t a l .
The f o l l o w i n g  r e p o r t s  were  r e c e i v e d  from t h e  
County  H a l l ,  W a k e f i e ld  on November 2 1 s t  and 22nd 
"F i lm s  made d i r e c t  from t h e  swab and examined m ic ro ­
s c o p i c a l l y  show t h e  p r e s e n c e  o f  l a r g e  Gram p o s i t i v e  
b a c i l l i  which  a r e  p r o b a b l y  B, A n t h r a c i s .
C u l t u r e s  a r e  b e i n g  made and a g u in e a  p i g  has  
b een  i n o c u l a t e d " ,
22nd November " C u l t u r e s  from t h e  above spec im en f a i l  
t o  show t h e  p r e s e n c e  o f  any  a n t h r a x  l i k e  o rg an ism s .  
S t a p h y lo c o c c u s  py og en es  a u r e u s  was p r e s e n t .  The g u in e a
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p i g  w h ic h  was i n o c u l a t e d  r e m a in s  w e l l "
Here a g a i n  be  i t  n o t e d  t h a t  t h e  l o c a l  c o n d i t i o n  
was ou t  o f  a l l  p r o p o r t i o n  t o  t h e  c o n s t i t u t i o n a l  con­
d i t i o n .  There  was marked i n f l a m a t o r y  a c t i o n  a ro u n d  
t h e  s o r e  and  y e t  no c o n s t i t u t i o n a l  d i s t u r b a n c e  was 
p r e s e n t .  S t a p h y l o c o c c i  were  a g a i n  p r e s e n t  and  t o  th e  
p r e s e n c e  o f  t h i s  o rgan ism  p l u s  serum th e  s h o r t  d u r a t i o n  
o f  t h e  s o r e  was p r o b a b l y  d u e .
The f o l l o w i n g  c a s e  i s  one i n  which  I  was c a l l e d  
upon t o  make a  p o s t - m o r te m  e x a m i n a t i o n ,  b u t  a s  I  was 
n o t  c o n c e rn e d  w i t h  t h e  c a s e  d u r i n g  l i f e ,  i t  h a s  n o t  
b een  i n c l u d e d  i n  t h e  s e r i e s  o f  c a s e s  t r e a t e d .  For 
t h e  h i s t o r y  o f  t h e  c a s e  I am i n d e b t e d  t o  t h e  f a m i ly  
d o c t o r  who was i n  a t t e n d a n c e .
The p a t i e n t  a  woman a e t  32 ,  and a  w o rke r  i n  a  
h a i r  f a c t o r y  became su d d e n ly  i l l  i n  t h e  m idd le  o f  t h e  
d a y ,  A r i g o r  was th e  f i r s t  sympton and f o l l o w i n g  
t h i s  t h e r e  was a c o m p la in t  o f  i n d e f i n i t e  p a i n s  a l l  
over  t h e  body and g e n e r a l  m a l a i s e .  There  was l o s s  o f  
a p p e t i t e ,  b u t  no s i c k n e s s  or v o m i t i n g .  The bow els  
had been  r e g u l a r .  When t h e  Dr.  was c a l l e d  i n  t h a t  
e v e n in g  he found t h e  woman d e c i d e d l y  i l l .  The f a c e
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was f l u s h e d ,  t h e  a l a e  n a s i  were  d i l a t i n g  and t h e  
to ng u e  was t h i c k l y  c o a t e d .  The t e m p e r a t u r e  was 103®, 
t h e  p u l s e  was f r e q u e n t  and q u i c k  and  t h e  r e s p i r a t i o n s  
i n c r e a s e d  out  o f  p r o p o r t i o n  t o  t h e  p u l s e  r a t e .  There  
was no r u s t y  s p i t  n o r  c o m p la in t  o f  p a i n  i n  t h e  s i d e  
b u t  on e x a m in a t io n  t h e r e  was an  im p a i re d  n o t e  a t  t h e  
r i g h t  b a s e  b e h i n d .
B u b b l in g  r a l e s  were  a u d i b l e  over  t h i s  a r e a .  The 
h e a r t  sounds  were p u r e .  A U r i n a r y  e x a m in a t io n  was 
n o t  made.  Abdominal  e x a m in a t io n  was n e g a t i v e .  The 
D oc to r  was r a t h e r  p u z z l e d  w i t h  t h e  c a s e  b u t  gave i t  
a s  h i s  o p i n io n  t h a t  t h e r e  was a  commencing pneum onia .  
The p a t i e n t  had a  p o o r  n i g h t  and  d u r i n g  t h e  day  was 
m a n i f e s t l y  s i n k i n g .  She d i e d  e a r l y  n e x t  morning 
two d a y s  a f t e r  t h e  o n s e t  o f  sy m p to n s .
The husband c a l l e d  f o r  t h e  d e a t h  c e r t i f i c a t e  and  
i n  t h e  c o u r s e  o f  c o n v e r s a t i o n  rem ark ed  t h a t  a worker  
from th e  same f a c t o r y  was under  t r e a t m e n t  i n  t h e  i n ­
f i r m a r y  s u f f e r i n g  from a n t h r a x  (E.H. whose c a s e  has  
been  a l r e a d y  r e c o r d e d )  and t h a t  he h i m s e l f  had n o t i c e d  
a  s m a l l  b l a c k  s p o t  be tw een  t h e  e y es  o f  t h e  d e c e a s e d .
The D oc to r  who a l l  a l o n g  had been  s u s p i c i o u s  on h e a r i n g  
t h i s ,  w i t h h e l d  t h e  c e r t i f i c a t e  and n o t i f i e d  th e  c o r o n e r
xCJ
A p o s t -m o r te m  e x a m in a t io n  was o r d e r e d .  T h is  was 
c a r r i e d  ou t  i n  d e c e a s e d * s  house  on 8 t h  March 19I S .
POST-MORTEM EXAMINATION
The body was w e l l  n o u r i s h e d .
On t h e  s k i n  over  th e  g l a b e l l a  t h e r e  was a  sm a l l  
b l a c k  d e p r e s s e d  s p o t  n o t  q u i t e  so  l a r g e  a s  t h e  head 
o f  an  o r d i n a r y  p i n .  There  was no s u r r o u n d i n g  v e s i c a ­
t i o n  oedema or i n f l a m a t i o n .
The p e r i c a r d i u m  c o n t a i n e d  10 c c .  o f  c l e a r  f l u i d .  
The h e a r t  was o f  no rm al  s i z e  and th e  v a l v e s  were  
n o r m a l .  The m usc le  was s o f t .
The lu n g s  were c o n g e s te d  and some f l u i d  was found  
i n  t h e  r i g h t  p l e u r a l  s a c .  T here  were no a d h e s i o n s .  The 
r i g h t  low er  lo b e  was p r a c t i c a l l y  s o l i d .  The r e m a in d e r  
o f  t h e  lu n g  t i s s u e  was n o t  c o l l a p s e d .  A c a r e f u l  s e a r c h  
was made i n  t h e  t r a c h e a  and  b r o n c h i  b u t  nowhere was an  
a n t h r a x  s o r e  d i s c o v e r e d .  The m e d i a s t i n a l  g l a n d s  were 
e n l a r g e d .  The s p l e e n ,  l i v e r  and  k id n e y s  were  en­
l a r g e d  and c o n g e s t e d .  The l a r g e  and  s m a l l  i n t e s t i n e s  
a p p e a r e d  t o  be n o r m a l .  The b r a i n  was n o rm a l .
The s o r e  on th e  f o r e h e a d  was e x c i s e d  and  t o g e t h e r  
w i t h  a  sample o f  r i g h t  v e n t r i c l e  b lo o d  and  p o r t i o n s  
o f  t h e  r i g h t  lower  l o b e ,  l i v e r ,  s p l e e n  and  k i d n e y ,  was
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s e n t  o f f  f o r  b a c t e r i o l o g i c a l  e x a m in a t io n .
Smears made from a l l  r e v e a l e d  numerous b a c i l l i  
m o r p h o l o g i c a l l y  and  i n  s t a i n i n g  r e a c t i o n s  r e s e m b l in g  
t h e  b a c i l l u s  a n t h r a c i s .  C u l t u r e s  were made and g u in e a  
p i g s  i n o c u l a t e d .  These c o n f i rm e d  th e  p r e s e n c e  o f  t h e  
B. A n t h r a c i s .
T h i s  t h e n  was a  t y p i c a l  c a s e  o f  t h e  s o - c a l l e d  w o o l -  
s o r t e r s  d i s e a s e ,  a  d i s e a s e  i n  w h ich  somewhere i n  t h e  
r e s p i r a t o r y  t r a c t  t h e r e  i s  a  s o r e  more or l e s s  r e s e m b l in g  
t h e  c u ta n e o u s  l e s i o n  d e s c r i b e d  i n  t h e  f i r s t  n i n e  c a s e s  
and  w h ich  i s  f o l lo w e d  r a p i d l y  by a n t h r a c a e m i a ,  and 
d e a t h .
Had i t  n o t  been  f o r  th e  p r e s e n c e  o f  t h e  b l a c k  
s p o t  b e tw een  th e  e y es  t h i s  c a s e  would p r o b a b l y  have 
been  c e r t i f i e d  i n  t h e  u s u a l  way and  t h e  t r u e  n a t u r e  
o f  t h e  c a u se  o f  d e a t h  would have  rem a ined  u n s u s p e c t e d .
I t  i s  u n u s u a l  t o  f i n d  an  e x t e r n a l  and  i n t e r n a l  s o r e  
c o - e x i s t i n g  i n  t h e  same p e r s o n  and  so f a r  a s  my s e a r c h  
t h r o u g h  t h e  l i t e r a t u r e  on th e  s u b j e c t  goes I can  on ly  
f i n d  seven  o t h e r  c a s e s .  These were  r e p o r t e d  by D r a . 
F leming  and S t e w a r t ,  T e a c h e r ,  S c o t t ,  Mahomed, Newton 
P i t t ,  Fu ca r  and  J .  H, B e l l .  I n  t h e s e  c a s e s  t h e  
i n t e r n a l ( m a n i f e s t a t i o n s  were p r e s e n t  n o t  i n  t h e
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r e s p i r a t o r y  b u t  i n  t h e  i n t e s t i n a l  t r a c t .
The s o r e  i n  t h e  c a s e  j u s t  r e p o r t e d  th o u g h  n o t  
. t y p i c a l  i n  a p p e a r a n c e ,  b a c t e r i o l o g i c a l l y  was p ro v ed  
t o  be an  a n t h r a x  s o r e .  Smears were p o s i t i v e  and  s e c ­
t i o n s  o f  t h e  e x c i s e d  p o r t i o n  showed t h e  p r e s e n c e  o f  
t h e  B a c i l l u s  A n t h r a c i s .
The q u e s t i o n  a s  t o  w h e th e r  or n o t  t h e  c u ta n e o u s  
m a n i f e s t a t i o n  p r e c e d e d  t h e  v i s c e r a l  i n  p o i n t  o f  t im e  
i s  one w h ich  c a n n o t  be d e f i n i t e l y  s e t t l e d .  I t  may be 
t h a t  t h e  i n f e c t i o n s  were  s i m u l t a n e o u s  or  t h a t  t h e  
c u t a n e o u s  p r e c e d e d  t h e  v i s c e r a l :  and o f  t h e  two t h e  
fo rm er  seems t o  be t h e  more p r o b a b l e .
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ANALYSIS OF FURTHER PARTICULARS
Case
N o .o f  d ay s  
i n  h o s p i t ­
a l
I n f l a m a ­
t i o n  su b ­
s i d e d .
S lough
s e p a r a t ­
ed
S t a p h y l o ­
c o c c i  p r e ­
s e n t  .
Rem arks .
I 29 5 t h  day 9 t h  day yes Temp, f e b r i l e
I I 25 3rd  day 1 6 th  "
I I I 15 4 t h  day 1 0 th  « yes Temp. norm al
IV 31 3rd  day 3 1 s t  " -
V 20 2nd day - -
VI 12 - - yes Temp, norm al
VII 17 - -
V I I I 10 - - -
IX 12 2nd day 1 0 th  « yes T e m p . p r a c t i c ­
a l l y  n o rm a l .
In  f i v e  o f  t h e  o a s e s  t h e  a n t h r a x  l e s i o n  was s i t u ­
a t e d  on some p a r t  o f  t h e  f a c e ,  i n  t h r e e  on t h e  arm and  
i n  one o n ly  on t h e  n e c k .
In  th e  c a s e  o f  t h e  h id e  w o rk e r  t h e  s o r e  was s i t ­
u a t e d  on t h e  arm and  n o t  on t h e  neck  a s  i s  u s u a l l y  
t h e  c a s e .
The a v e r a g e  d o se  o f  serum a d m i n i s t e r e d  i n  e v e r y  
c a s e  i n t r a c e l l u l a r i l y  was 40 c c . and  i n  e ach  c a s e  
t h e r e  was e n t i r e  a b s e n c e  o f  a f t e r - s e r u m  e f f e c t s .  A f t e r  
such  a  d o se  t h e  i n f l a m a t i o n  d i s a p p e a r e d  i n  3 or  4 d a y s .
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The a v e r a g e  d u r a t i o n  o f  r e s i d e n c e  i n  h o s p i t a l ,
19 d a y s ,  i s  r a t h e r  a  l e n g t h y  p e r i o d .  I  am co n v in c ed  
t h a t  when t r e a t m e n t  i s  by serum a  p e r i o d  o f  t e n  t o  
tw e lv e  days  i s  a l l  t h a t  i s  r e q u i r e d .  The a v e r a g e  i s  
a  h i g h  one b e c a u se  o f  t h e  f a c t  t h a t  i n  t h e  e a r l i e r  
c a s e s  I made i t  t h e  p r a c t i c e  n e v e r  t o  s a n c t i o n  d i s ­
c h a rg e  u n t i l  t h e  s o r e  was q u i t e  h e a l e d .  T h is  i s  a b s o ­
l u t e l y  u n n e c e s s a r y  and much h a r d s h i p  w i l l  be done away 
w i t h ,  i f  t h e  p a t i e n t  i s  a l lo w e d  t o  go home a  day or  
two a f t e r  t h e  s e p a r a t i o n  o f  t h e  s lo u g h .
The use  o f  t h e  te rm  " m a l ig n a n t  p u s t u l e "  h a s  been  
eschewed i n t e n t i o n a l l y  t h r o u g h o u t ,  f o r  t h e  r e a s o n  t h a t  
i t  i s  n o t  o n ly  a  misnomer b u t  a l s o  a  m i s r e p r e s e n t a t i o n  
o f  t h e  f a c t s .  At no p e r i o d  i n  t h e  developm ent  and 
c o u r s e  o f  th e  a n t h r a x  s o r e  i s  p u s  p r e s e n t  i n  t h e  
s l o u g h ,  i n  t h e  v e s i c l e  or v e s i c l e s ,  or  i n  t h e  s u r ­
ro u n d in g  i n d u r a t e d  and brawny t i s s u e s .  The s lo u g h  i s  
b l a c k ,  d r y  and s h r i v e l l e d  i n  a p p e a r a n c e ;  t h e  v e s i c l e s  
c o n t a i n  a  s e r o u s  f l u i d ,  and t h e  phlegmon i f  i n c i s e d  
f r e e l y  w i l l  f a i l  t o  r e v e a l  t h e  p r e s e n c e  o f  p u s .  The 
te rm s  e x t e r n a l  a n t h r a x  or c u t a n e o u s  a n t h r a x  would be 
s c i e n t i f i c a l l y  c o r r e c t  and  a t  t h e  same t im e  l e s s  m is­
l e a d i n g .
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DIAGNOSIS. As a  g e n e r a l  r u l e  c u t a n e o u s  i n o c u l a t i o n  o c c u r s  
th r o u g h  s m a l l  a b r a s i o n s  or s c r a t c h e s  upon t h e  s k i n  
i n  men who h a n d le  i n f e c t e d  m a t e r i a l .  But i t  must 
be remembered t h a t  i n f e c t i o n  a l s o  t a k e s  p l a c e  t h r o u g h  
t h e  h a i r  f o l l i c l e s  and  unbroken  s k i n .  Menschig  i n  
1905 r e p o r t e d  two su c h  c a s e s .
A f t e r  an i n c u b a t i o n  p e r i o d  v a r y i n g  from one t o  
f o u r  d a y s  t h e  s o r e  makes i t s  a p p e a r a n c e .  I t  commences 
a s  a s m a l l  r e d  i r r i t a b l e  p im p le .  A f t e r  tw e lv e  t o  
t w e n t y - f o u r  h o u r s  a  v e s i c l e  forms and b u r s t s  e x p o s in g  
t h e  d e e p e r  l a y e r s  o f  t h e  s k i n .  A r i n g  o f  s m a l l  v e s i ­
c l e s ,  or i t  may be o n ly  one v e s i c l e ,  (a  r i n g  form) 
forms ro u n d  t h i s  and t h e  s k i n  i n  t h e  v i c i n i t y  q u i c k l y  
becomes s w o l le n  and  assumes a d u l l - r e d  hue .  The c en ­
t r a l  s p o t  becomes b l a c k ,  d e p r e s s e d  and s h r i v e l l e d  and 
t h e  i n f l a m e d  t i s s u e s  i n d u r a t e d  and  brawny.  The s lo u g h  
i n c r e a s e s  i n  s i z e  when th e  v e s i c l e s  r u p t u r e  and a  
f r e s h  r i n g  fo rm s .  The s o r e  may a t  t h i s  s t a g e  undergo  
a  n a t u r a l  c u re  and u n d e r  t r e a t m e n t  w i l l  q u i c k l y  r e s o l v e .  
I n  a  c e r t a i n  p r o p o r t i o n  o f  u n t r e a t e d  c a s e s ,  however ,  
t h e  oedema and d i s c o l o u r a t i o n  r a p i d l y  s p re a d ^  f r e s h  
v e s i c l e s  form i r r e g u l a r l y  on the '  s u r f a c e  o f  oedematous 
s w e l l i n g  and d e a t h  e n su e s  e i t h e r  from t h e  m e c h a n ic a l  
e f f e c t s  o f  t h e  l e s i o n ,  or a s  a  r e s u l t  o f  a n th r a c a e m i a .
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External Anthrax showing central
slough and vesicles (Herley)
External Anthrax showing black
centre, vesicles and oedema (Herley)
The c h a r a c t e r i s t i c  p o i n t s  i n  a  m a tu re  c u ta n e o u s  
a n t h r a x  s o r e ,  t h e n  a r e  (1)  a  c e n t r a l  d e p r e s s e d  b l a c k  
e s c h a r  (2) a  r i n g  o f  v e s i c l e s  o r  i t  may be o n ly  one 
v e s i c l e  ( a s ■in- 'Oases I ,  V I I I  and IX ) ,  (3) brawny i n ­
d u r a t i o n ,  (4) a b s e n c e  o f  s e v e r e  p a i n  and  (5)  t o t a l  
a b se n c e  o f  p u s .  An e a r l y  d i a g n o s i s ,  t h a t  i s  w i t h ­
i n  t h e  f i r s t  2 or 3 d ays  i s  u s u a l l y  i m p o s s i b l e  a s  in  
p r a c t i c e  i t  i s  found  t h a t  th e  p a t i e n t s  w i l l  n o t  p r e ­
s e n t  t h e m s e lv e s  u n t i l  t h e  b l a c k  e s c h a r  and v é s i c u l a ­
t i o n  a r e  w e l l  marked.  During  t h e  e a r l y  days  " i t  i s  
j u s t  a  p im p le "  and  t h e y  w i l l  n o t  t r o u b l e  th e m s e lv e s  
t o  s e ek  a d v i c e  u n t i l  t h e  c o u r s e  and deve lop m en t  o f  
t h e  s o r e  p ro v e  t o  them t h a t  i t  i s  so m e th in g  more.
I n  o r d e r  t o  make an e a r l y  d i a g n o s i s ,  i t  ought  t o  be 
p e r s i s t e n t l y  im p r e s s e d  upon t h e  w o rk e r s  t h a t  from 
t h e  n a t u r e  o f  t h e i r  employment a s m a l l  r e d  p im p le  
i s  h i g h l y  s u s p i c i o u s  o f  a n t h r a x  and s h o u ld  a t  once r e ­
c e i v e  a t t e n t i o n .
The c u ta n e o u s  m a n i f e s t a t i o n  o f  a n t h r a x  does  no t  
a lw ays  assume th e  "book p i c t u r e "  form and a s  a r e s u l t  
o f  my e x p e r i e n c e  I  r e c o g n i s e  f o u r  t y p e s  
(1)  There  may be a s  i n  t h e  f a t a l  c a se  d e s c r i b e d
s im ply  a  m inu te  b l a c k  d e p r e s s e d  e s c h a r ,  w i t h  no
Anthrax .Oedema (Herley)
s u r r o u n d i n g  v e s i c l e  or i n f l a m a t o r y  f o r m a t i o n .
(S) The s o r e  may c o n s i s t  o f  t h e  c e n t r a l  b l a c k  s lo u g h  
s u r r o u n d e d  by v e s i c l e s  b u t  by no oedema or r e d ­
n e s s  a s  i n  Case 4 .
( 3 ) C e n t r a l  s l o u g h ,  v e s i c a t i o n  ( s i n g l e  or m u l t i p l e )
and i n f l a m a t o r y  r e a c t i o n  may be marked a s  i n  a l l
t h e  o t h e r  c a s e s  e x c e p t  X and IV,
*
( 4 ) The s o r e  may be accompanied  by a  d i f f u s e  i n f l a ­
m a to ry  p r o c e s s ,  t h e  s o - c a l l e d  a n t h r a x  oedema.
The o n ly  f e a t u r e s  common t o  e a c h  o f  t h e s e  f o u r
t y p e s  a r e  t h e  b l a c k  e s c h a r  and t h e  a b se n c e  o f  p u s .
V e s i c l e  f o r m a t i o n  and i n f l a m a t o r y  r e a c t i o n  a r e  
n o t  a lw ay s  p r e s e n t ,  th o ug h  i n  t h e  m a j o r i t y  o f  c a s e s  
t h e y  e x i s t .
Any s o r e  o c c u r r i n g  on t h e  exposed  s u r f a c e s  i n  
h i d e ,  h a i r  and wool w o rk e r s  p r e s e n t i n g  t h i s  d r y  b l a c k  
s lo u g h  due t o  t h e  B a c i l l u s  A n t h r a c i s .  B a c t e r i o l o g i c ­
a l  v e r i f i c a t i o n  i s  d e s i r a b l e  i n  e v e r y  c a s e  b u t  t r e a t ­
ment by serum ought  t o  be i n i t i a t e d  r i g h t  away and no t  
w i t h h e l d  u n t i l  t h e  p o s i t i v e  b a c t e r i o l o g i c a l  r e p o r t  i s  
r e c e i v e d .  In  p r i v a t e  p r a c t i c e  or  i n  p r a c t i c e  i n  an 
h o s p i t a l  w hich  i s  minus a  b a c t e r i o l o g i c a l  l a b o r a t o r y  
f i l m s  may be m d e  from t h e  s o r e  and examined.  C u l t u r a l
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and i n o c u l a t i o n  t e s t s  must be c a r r i e d  out  e r e  t h e  
o rg an ism  i s  d e f i n i t e l y  l a b e l l e d  B. A n t h r a c i s .  I t  
must be remembered t h a t  t h e r e  a r e  numerous n o n - v i r u l e n t  
b a c t e r i a ,  m o r p h o l o g i c a l l y  and i n  s t a i n i n g  r e a c t i o n s  
c l o s e l y  r e s e m b l in g  t h e  a n t h r a x  b a c i l l u s ,  b u t  d i f f e r ­
i n g  from i t  b o t h  c u l t u r a l l y  and  b i o l o g i c a l l y .
Hueppe and Wood d e s c r i b e d  i n  1889 a Gram p o s i t i v e  
b a c i l l u s  w hich  t h e y  c a l l e d  t h e  B. A n t h r a c o i d e s , C u l ­
t u r a l l y  t h i s  o rgan ism  grows more r a p i d l y  t h a n  t h e  B. 
a n t h r a c i s  and c a u s e s  g e l a t i n e  f l u i d i f i c a t i o n  more 
r a p i d l y .  I t  i s  n o n - p a t h o g e n i c .
B. r a d i c o s u s  (Wurzel  B a c i l l u s )  h a s  been  c u l t i v a t ­
ed from c i t y  w a t e r  s u p p l i e s .  I t  i s  l a r g e r  and  more i r ­
r e g u l a r  t h a n  t h e  B. A n t h r a c i s ,  I t  grows a t  t h e  room 
t e m p e r a t u r e  and  l i q u i f i e s  g e l a t i n e  r a p i d l y .  I t  a l s o  
i s  n o n - p a t h o g e n i c .
The o rgan ism  however  which  i s  most a p t  t o  c a u se  
c o n f u s i o n  i s  t h e  B. s u b t i l i s  (Hay B a c i l l u s ) .  T h is  i s  
a  s h o r t e r  and n a r ro w e r  b a c i l l u s  b u t  i s  o f  im p o r ta n c e  
b e c a u s e  o f  t h e  f r e q u e n c y  w i t h  w h ich  i t  i s  found  a s  a  
s a p r o p h y t e  i n  c h r o n i c  s u p p u r a t i v e  l e s i o n s .  In  young 
c u l t u r e s  i t  i s  m o t i l e .  S po re s  a r e  formed n e a r e r  one 
p o l e  t h a n  th e  o t h e r .  I t  i s  Gram p o s i t i v e  and  l i q u i ­
f i e s  g e l a t i n e .  I t  i s  a  s a p r o p h y t e  and t h e r e f o r e  non-
5 2
A c c i d e n t a l  v a c c i n a t i o n
A c c i d e n t a l  v a c c i n a t i o n  (H e r le y )
p a t h o g e n i c .
The a p p e a ra n c e  o f  c u ta n e o u s  a n t h r a x  i s  so  c h a r ­
a c t e r i s t i c  t h a t  i t  seems h a r d l y  n e c e s s a r y  t o  g iv e  a 
d i f f e r e n t i a l  d i a g n o s i s .  ■
A v a c c i n i a  p u s t u l e ' w h i c h  h a s  become in f l a m e d  may 
r e s e m b le  i t .  The b l a c k  c e n t r e  o f  a n t h r a x  i s  e v i d e n t  
on t h e  3 rd  or 4 t h  day  w h i l s t  i n  v a c c i n i a  t h e  brown 
scab  d o e s  no t  form u n t i l  t h e  end of. t h e  secon d  week. 
P r im a r y  a c c i d e n t a l  v a c c i n a t i o n  p r e s e n t s  no d i a g n o s t i c  
d i f f i c u l t i e s .  The p h o to g r a p h s  appended  show two c a s e s  
o f  t h i s  c o n d i t i o n  w hich  came u n d e r  my n o t i c e  w h i l s t  
r e s i d e n t  i n  Dewsbury.
Should  t h e  s o r e  occur  on t h e  e y e l i d  i t  i s  w e l l  
t o  keep  i n  mind t h e  p o s s i b i l i t y  o f  a  d i p h t h e r i t i c  
i n f e c t i o n .
I have tw ic e  had c a s e s  s e n t  i n t o  h o s p i t a l  w i t h  
a  d i a g n o s i s  o f  A n th rax  where t h e  c l i n i c a l  a p p e a r ­
a n c e s  were  n o t  a t  a l l  s u g g e s t i v e  o f  t h i s  d i s e a s e .
On t h e  5 t h  o f  December 1909 a w o o l -w o rk e r  came 
t o  t h e  I n f i r m a r y  w i t h  a v e s i c u l a r  s o r e  a t  th% i n n e r  
c a n t h u s  o f  t h e  eye w h ich  h i s  Dr. had t o l d  him was 
a n t h r a x .  There  was no b l a c k  e s c h a r  and t h e  v e s i c l e  
when p u n c t u r e d  exuded a  p u r u l e n t  f l u i d  w h ich  b a c t e r i o ­
l o g i c a l l y  was p roved  t o  be due t o  t h e  s t a p h y l o c o c c u s
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py o g en es  a u r o n s , A g a in ,  on t h e  1 8 th  o f  September  
1911 a  w o o l -w o rk e r  w i t h  a s o r e  on h e r  l e f t  w r i s t  
was s e n t  i n  f o r  d i a g n o s i s  and t r e a t m e n t ,  a n t h r a x  
b e i n g  s u s p e c t e d .  In  t h e  a b se n c e  o f  t h e  b l a c k  s lo u g h  
a  n e g a t i v e  a n t h r a x  d i a g n o s i s  was g i v e n .  Swabs were 
however t a k e n  and on e x a m in a t io n  t h e  p r e s e n c e  o f  
s t a p h y l o c o c c u s  p y og en es  a u r e u s  was p r o v e d .
There  i s  one f u r t h e r  p o s s i b i l i t y  t o  be k e p t  i n  
mind and t h i s  c an n o t  be em phas ised  b e t t e r  t h a n  by 
g i v i n g  a  s y n o p s i s  o f  t h e  c a s e  r e p o r t e d  by Dr,Thomas 
O r r .  A b u t c h e r  a e t  45 n o t i c e d  a  s m a l l  p im p le  on 
t h e  back  o f  h i s  l e f t  thumb. He t h o u g h t  n o t h i n g  a b o u t  
i t  and i n  s p i t e  o f  a slow b u t  s t e a d y  i n c r e a s e  i n  s i z e  
he d i d  n o t  c o n s u l t  a Doctor  u n t i l  14 days  l a t e r .
Then th e  s o r e  p r e s e n t e d  a  b l a c k  d e p r e s s e d  c e n t r e  
a b o u t  t h e  s i z e  o f  a  s h i l l i n g .  There  was v é s i c u l a t i o n  
a ro u n d  w h i l s t  t h e  s k i n  in  th e  v i c i n i t y  was s w o l l e n  
and dusky  r e d .  F iv e  p e r  c e n t  c a r b o l i c  i n j e c t i o n s  were  
a t  f i r s t  t r i e d  and l a t e r  t h e  s o r e  was e x c i s e d .  B e fo re  
e x c i s i o n  th e  serum from t h e  v e s i c l e s  was s e n t  o f f  f o r  
b a c t e r i o l o g i c a l  e x a m in a t io n .  No o rgan ism s  were d i s ­
c o v e re d  i n  th e  s t a i n e d  f i lm s  and t h e  o n ly  r e s u l t  c u l ­
t u r a l l y  was a  g rowth  o f  s t a p h y lo c o c c u s  e p id e rm a t i s  a l b u s
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T h is  was p r o b a b l y  a  c o n t a m i n a t i o n .  The e x c i s e d  p u s t u l e  
was n e x t  exam ined.  Sm all  Gram p o s i t i v e  b a c i l l i  w i t h  
rounded  ends  were n o t i c e d .
C u l t u r e s  were made on a g a r  and a f t e r  34 h o u r s  
g row th  a t  37® 0 two t y p e s  o f  c o l o n i e s  a p p e a r e d .  These 
a f t e r  f u r t h e r  t e s t i n g  p ro v ed  t o  be c o l o n i e s  o f  P r o t e u s  
v u l g a r i s  and  P r o t e u s  M i r a b i l i s .  The man was t h e n  i n ­
t e r r o g a t e d  and when i t  was found  t h a t  he had been  work­
i n g  w i t h  d i r t y  and e v i l - s m e l l i n g  b ags  s e n t  ou t  by h id e  
and r e f u s e  d e a l e r s  t h e  s o u rc e  o f  i n f e c t i o n  was e v i d e n t .
T h is  i s  t h e  o n ly  c a s e  i n  t h e  a n t h r a x  l i t e r a t u r e  
i n  w hich  a t y p i c a l  a n t h r a x  s o r e  was p r o v e d  b a c t e r i o l o g ­
i c a l l y  t o  be due t o  an o rgan ism  o t h e r  t h a n  t h e  B. a n ­
t h r a c i s ,  Such c a s e s  a r e  so e x c e e d i n g l y  r a r e  however 
t h a t  any  s o r e  p r e s e n t i n g  th e  above  c h a r a c t e r i s t i c s  
ought  a t  once t o  be t r e a t e d  w i t h  a n t i - a n t h r a x  serum.
I n  a n t h r a x  th e  n e c r o s e d  c e n t r e  a p p e a r s  i n  a b o u t  f o u r  
days  w h i l s t  i n  t h i s  c a s e  t e n  t o  f o u r t e e n  d ays  e l a p s e d  
e r e  i t  d e v e lo p e d .
T h is  p o i n t  w i l l  h e lp  in  a r r i v i n g  a t  a  d i a g n o s i s .  
E x a m in a t io n  o f  t h e  b lo o d  m ight  a l s o  be o f  s e r v i c e  in  
d i f f e r e n t i a t i n g  t h e  two c o n d i t i o n s .  I n  t h e  c a s e  o f  
a n t h r a x  t h e  l e u c o c y t ô s i s  i s  a  po lym orph  one w h i l s t
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i n  O r r^ s  c a s e  t h e  l e u c o c y t e s  were  o f  t h e  l a r g e  mono­
n u c l e a r  v a r i e t y .
The main p o i n t  t o  he remembered i s  tha , t  i n  h i d e ,  
h a i r  and  wool  w o r k e r s  th e  b l a c k  d e p r e s s e d  c e n t r e  no 
m a t t e r  wha t  i t s  s i z e  may b e ,  i s  pa thognom onic  o f  
a n t h r a x .
The d i a g n o s i s  o f  i n t e r n a l  a n t h r a x  i s  a  m a t t e r  
o f  g r e a t e r  d i f f i c u l t y  b u t  o f  t h e  g r e a t e s t  im p o r t a n c e .
The i n c r e a s e d  m o r t a l i t y  amongst  w o o l -w o rk e r s  i n  
r e c e n t  y e a r s  i s  due e n t i r e l y  t o  t h e  i n c r e a s e d  number 
o f  c a s e s  o f  pu lm onary  a n t h r a x .  T h is  form o f  t h e  d i s ­
e a se  i s  p a r t i c u l a r l y  f o r m id a b le  b e c a u s e  o f  t h e  f a c t  
t h a t  t h e  symptons so c l o s e l y  r e s e m b le  o t h e r  a c u t e  
pu lm onary  i n f e c t i o n s  t h a t  u n l e s s  t h e  t r u e  n a t u r e  o f  
t h e  d i s e a s e  i s  r e c o g n i s e d  and a p p r o p r i a t e  t r e a t m e n t  
c a r r i e d  out  p r o m p t l y ,  d e a t h  i n  t h e  m a j o r i t y  o f  c a s e s  
t a k e s  p l a c e  i n  a  few d a y s .
E x am ina t ion  o f  t h e  b loo d  i s  o f  l i t t l e  u se  i n  
a r r i v i n g  a t  a  d i a g n o s i s  f o r  a s  was f i r s t  p o i n t e d  out  
by G r e e n f i e l d  no b a c i l l i  a r e  t o  be found i n  t h e  b lo o d  
u n t i l  s h o r t l y  b e f o r e  d e a t h .  T rea tm en t  t h e n  i s  o f  no 
a v a i l .  I n  o rd e r  t o  make an e a r l y  d i a g n o s i s ,  i n t e r n a l  
a n t h r a x  ought  t o  be s u s p e c t e d  from t h e  n a t u r e  o f  t h e
employment and i n  a d d i t i o n  t o  t h i s  one i s  j u s t i f i e d  
i n  making  a d i a g n o s i s  from t h e  c l i n i c a l  symptons a l o n e .  
R i g o r s ,  h e a d a c h e ,  v o m i t i n g ,  c y a n o s i s ,  c a r d i a c  f e e b l e n e s s ,  
b l o o d - s t a i n e d  sputum -  i n  which  th e  b a c i l l i  may be found  ■ 
p l e u r a l  e f f u s i o n s ,  and s i g n s  o f  l o c a l  pu lm o n a ry  i n f l a m a -  
t i o n  a r e  t h e  u s u a l  symptons and s i g n s .  These i n  t h e  a b ­
sence  o f  p l e u r i t i c  p a i n ,  t u b e r c l e ,  c a r d i a c  and  r e n a l  
d i s e a s e  o c c u r r i n g  i n  a  man engaged  i n  a  h i g h l y  d a n g e r ­
ous t r a d e  a r e  s u f f i c i e n t  t o  w a r r a n t  a  d i a g n o s i s  o f  
pu lm onary  a n t h r a x .
I n t e s t i n a l  a n t h r a x  i s  n o t  so f a t a l  a s  t h e  pulmon­
a r y  t y p e . The d i s e a s e  i s  a  r a r i t y  and i s  u s u a l l y  due 
t o  t h e  i n g e s t i o n  o f  i n f e c t e d  m ea t .  In  t h e  a n im a l  body 
t h e  b a c i l l i  do n o t  s p o r u l a t e .  I n t e s t i n a l  a n t h r a x  o n ly  
a r i s e s  when t h e  b a c i l l i  i n  t h e  meat c o n t a i n  s p o r e s ,  
N o n - s p o r in g  b a c i l l i  a r e  d e s t r o y e d  by t h e  g a s t r i c  j u i c e s .  
T h is  a c c o u n t s  f o r  t h e  r a r i t y  o f  th e  c o n d i t i o n ,  O s te r l a g V s  
s t a t e m e n t  t h a t  h u n d red s  may p a r t a k e  o f  a n t h r a c i t i c  
a n im a l  f l e s h  w i t h o u t  d e v e l o p in g  t h e  d i s e a s e  w h i l s t  
t h e  b u t c h e r s  who p r e p a r e  i t  may, i s  w e l l  b o rn e  out  
by a  c a s e  r e p o r t e d  by  H er le y  i n  which  a  b u t c h e r  was 
t r e a t e d  f o r  c u ta n e o u s  a n t h r a x  a f t e r  d e a l i n g  w i t h  a n  
i n f e c t e d  c a r c a s e  w h i l s t  a  hu n d red  who p a r t o o k  o f  t h e
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f l e s h  d i d  n o t  d e v e l o p  a  symptom.
T h is  v a r i e t y  o f  t h e  d i s e a s e  i s  c h a r a c t e r i s e d  by 
a b d o m in a l  p a i n ,  v o m i t i n g  and d i a r r h o e a  i n  a d d i t i o n  t o  
t h e  g e n e r a l  sym ptons .  Blood may or may n o t  be p r e s e n t  
i n  t h e  s t o o l .  Abdominal e x a m in a t io n  may be n e g a t i v e  
and r e m a in  so t h r o u g h o u t  t h e  c o u r s e  o f  th e  d i s e a s e  un­
l e s s  symptons and s i g n s  o f  g e n e r a l  p e r i t i o n i t i s  s u p e r ­
v e n e ,  R u p tu re  o f  a s o r e  has  p r o b a b l y  t a k e n  p l a c e  t h e n .  
P a i n ,  v o m i t i n g  and  d i a r r h o e a  o c c u r r i n g  i n  a  w orker  i n  
a  h i g h l y  d a n g e ro u s  t r a d e  i n  t h e  a b se n c e  o f  o t h e r  d e f i n ­
i t e  c a u s e s  may and  p r o b a b l y  i s  s u f f e r i n g  from i n t e s t i n a l  
a n t h r a x ,
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PROGNOSIS, The mere m e n t io n  o f  th e  d i s e a s e  a n t h r a x  con­
v e y s  t o  t h e  l a y  mind im p r e s s io n s  a k i n  t o  t h o s e  sug­
g e s t e d  by th e  d i s e a s e  c a n c e r ,  w h i l s t  t o  t h e  m e d ic a l  
mind t h e r e  i s  p r e s e n t e d  t h e  p i c t u r e  o f  a  v i r u l e n t  
i n f e c t i o n ,  and an  u p h i l l  f i g h t  t e r m i n a t i n g  p e r h a p s  
i n  r e c o v e r y  b u t  more f r e q u e n t l y  i n  d e a t h .
T r u e ,  t h e  d i s e a s e  i s  a  f o r m id a b le  one from i t s  
s e v e r i t y  and t h e  f r e q u e n c y  o f  a  f a t a l  i s s u e  b u t  s i n c e  
t h e  i n t r o d u c t i o n  o f  s e r u m - t h e r a p y  by S c lav o  i n  1897 
t h e  d i s e a s e  ha s  l o s t  many o f  i t s  t e r r o r s .
The m o r t a l i t y  r a t e  i s  a t  l e a s t  25 p e r  c e n t ,  b u t  
f o r  c a s e s  t r e a t e d  u n d e r  f a v o u r a b l e  c o n d i t i o n s  t h i s  i s  
much t o o  h ig h .
In  c o n s i d e r i n g  t h e  p r o g n o s i s  t h e  s i t e  o f  t h e  
l e s i o n  must  be t a k e n  i n t o  a c c o u n t .  I t  w i l l  t h e r e f o r e  
be more c o n v e n ie n t  t o  d i s c u s s  t h i s  q u e s t i o n  a s  i t  
a p p l i e s  (1)  t o  t h e  e x t e r n a l  and  (2)  t o  t h e  i n t e r n a l  
form.
(1 )  EXTERNAL ANTHRAX. So lo n g  a s  t h e  w o r k e r s  i n  t h e
d a n g e r o u s  t r a d e s  r e m a in  i n  i g n o r a n c e  o f  t h e  n a t u r e  o f  
t h e  d i s e a s e ,  i t s  o n s e t ,  deve lopm en t  and r e c o g n i t i o n  
80 l o n g  w i l l  t h e  m o r t a l i t y  r a t e  rem a in  u n a f f e c t e d .  
Owing t o  t h e  o n s i d i o u s  o n se t  w i t h  a b s e n c e  o f  p a i n  and 
c o n s t i t u t i o n a l  d i s t u r b a n c e ,  t h e  l e s i o n  i s  o f t e n  O
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h o r s e - h a i r  f a c t o r y  i n  M i lan  a  p h y s i c i a n  a t t e n d s  d a i l y  
t o  t r e a t  minor a c c i d e n t s .  A l a b o r a t o r y  p r o v i d e d  w i t h  
t h e  n e c e s s a r y  a p p l i a n c e s  f o r  t h e  v e r i f i c a t i o n  and 
t r e a t m e n t  o f  a n t h r a x  a d j o i n s  and sh o u ld  a  s u s p i c i o u s  
c a s e  a r i s e ,  serum i s  a t  once a d m i n i s t e r e d .
W ith  such  a  c o - o p e r a t i o n  on t h e  p a r t  o f  t h e  work­
e r s  i t  i s  l i t t l e  t o  be wondered a t  t h a t  a l t h o u g h  a n t h r a x  
i n  I t a l y  i s  i n c r e a s i n g  th e  d e a t h  r a t e  i s  d e c r e a s i n g .
P r o g n o s i s  t h e n  t o  a  l a r g e  e x t e n t  d epends  on t h e  
p r o m p t i t u d e  or o t h e r w i s e  o f  t h e  w orker  i n  a p p l y i n g  
f o r  t r e a t m e n t  and I a t t r i b u t e  t h e  good r e s u l t s  a c h i e v ­
ed i n  my s e r i e s  o f  c a s e s  t o  t h e  f a c t  h e lp  was sough t  
w i t h i n  3 or  4 d ays  a f t e r  t h e  o n s e t  o f  t h e  d i s e a s e .
I f  t h e  d i s e a s e  i s  t r e a t e d  w i t h i n  t h a t  t im e  r e ­
c o v e ry  w i l l  f o l lo w  i n  p r a c t i c a l l y  e v e ry  c a s e .
The lo n g e r  t h e  t r e a t m e n t  i s  d e l a y e d  th e  g r e a t e r  
t h e  r i s k ,
• The s i t u a t i o n  a s  w e l l  a s  t h e  a p p e a ra n c e  o f  th e  
s o r e  i n f l u e n c e  t h e  p r o g n o s i s  b u t  l i t t l e .  T h e ' i m p o r t ­
a n t  p o i n t  i s  an  e a r l y  r e c o g n i t i o n  o f  t h e  d i s e a s e  p l u s  
t h e  e a r l y  a p p l i c a t i o n  o f  s u i t a b l e  t r e a t m e n t .  I f  t h e  
l e s i o n  i s  s i t u a t e d  n e a r  t h e  mouth or nose  i t  i s  s a i d  
t h a t  t h e r e  i s  a  d an ger  o f  i n h a l a t i o n .  Nowhere i n  the
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l i t e r a t u r e  have I found  a c a s e  o f  a s s o c i a t e d  e x t e r n a l  
and  pu lm o na ry  a n t h r a x  r e p o r t e d .
The age and h e a l t h  o f  t h e  i n d i v i d u a l  have t o  
be  t a k e n  i n t o  a c c o u n t  i n  g i v i n g  a  p r o g n o s i s .  They 
i n f l u e n c e  i t  s l i g h t l y .  I t  w i l l  g e n e r a l l y  be found 
t h a t  t h e  younger  t h e  p a t i e n t  and t h e  more r o b u s t  t h e  
c o n s t i t u t i o n ,  t h e  more s a t i s f a c t o r y  w i l l  be t h e  c o u r s e  
o f  t h e  d i s e a s e .
The t e m p e r a t u r e  c h a r t  i s  a l s o  o f  some v a l u e .  No 
m a t t e r  what  t h e  c o n d i t i o n  o f  t h e  s o r e  may b e ,  t h e  
h i g h e r  t h e  t e m p e r a t u r e  and  more f r e q u e n t  t h e  p u l s e  r a t e ,  
t h e  g r a v e r  t h e  c a s e  w h i l s t  on t h e  o t h e r  hand d e s p i t e  a  
w e l l  marked phlegmon and p o s s i b l e  a d e n i t i s  t h e  lower 
t h e  t e m p e r a t u r e  and  l e s s  f r e q u e n t  th e  p u l s e  r a t e  th e  
b e t t e r  t h e  p r o g n o s i s .
My e x p e r i e n c e  i s  t h a t  a  no rm al  t e m p e r a t u r e ,  p u l s e  
and r e s p i r a t i o n  r a t e  i n  an u n do u b ted  a n t h r a x  c a s e  
u s u a l l y  i n d i c a t e s  t h e  p r e s e n c e  o f  t h e  s t a p h y lo c o c c u s  
p y o g e n e s - a u r c u s  i n  t h e  s o r e .  I n  f o u r  o f  my s e r i e s  
t h e r e  was no c o n s t i t u t i o n a l  d i s t u r b a n c e  o f  any  k i n d  
and on b a c t e r i o l o g i c a l  e x a m in a t io n ,  i n  a d d i t i o n  t o  t h e  
B. A n t h r a c i s ,  s t a p h y lo c o c c u s  p yogenes  a u r e u s  was fou n d .  
From t h i s  I am l e d  t o  b e l i e v e  t h a t  th e  p r e s e n c e  o f
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t h i s  o rgan ism  i s  i n i m i c a l  t o  th e  growth  o f  t h e  B, 
A n t h r a c i s  and i n  c a s e s  o f  a n t h r a x  where i t  i s  found 
t o  be p r e s e n t  in  t h e  v e s i c l e s  a  much more f a v o u r a b l e  
p r o g n o s i s  can  be g i v e n .  There  a r e  th e  c a s e s  w h ich  t o  
my mind t e n d  t o  a  n a t u r a l  c u re  i f  l e f t  u n t r e a t e d .
Might i t  n o t  be p o s s i b l e  t h a t  a  s t r e p t o c o c c u s  i s  r e ­
s p o n s i b l e  f o r  t h o s e  c a s e s  in  which  a n t h r a x  oedema i s  
w e l l  marked?
In  t a k i n g  a swab f o r  b a c t e r i o l o g i c a l  p u rp o se ^  i t  
o f  c o u r s e  i s  d e s i r a b l e  t o  a v o id  a k in  c o n t a m i n a t i o n .
Such c o n t a m i n a t i o n ,  when i t  o c c u r s ,  i s  u s u a l l y  by th e  
S ta p h y lo c o c c u s  e p i d e r m a t i s  a l b u s  and n o t  by s taphylococcus  
a u r e u s .
When a n t h r a x  oedema i s  p r e s e n t  t h e  c a s e  must  be 
r e g a r d e d  more s e r i o u s l y ,  h o t  so much b e c a u s e  i t  i n d i ­
c a t e s  e i t h e r  a  v e r y  v i r u l e n t  i n f e c t i o n  or a  f e e b l e  
r e s i s t a n c e  on th e  p a r t  o f  th e  i n d i v i d u a l  b u t  b e c a u se  o f  
th e  p o s s i b i l i t y  o f  d e a t h  from t h e  m e c h a n ic a l  e f f e c t s  
o f  t h e  l e s i o n .  The oedema most  f r e q u e n t l y  o c c u r s  when 
th e  s o r e  i s  s i t u a t e d  on t h e  f a c e  or  neck  and p r e s s u r e  
on or  invo lvem en t  o f  im p o r t a n t  s t r u c t u r e s  i s  more l i a b l e  
t o  o c c u r ,
(3 )  INTERNAL ANTHRAX. The o p i n io n  o f  m e d i c a l  men t o - d a y  i s  t h a t
62
i f  a  p a t i e n t  has  g o t  i n t e r n a l  a n t h r a x  he must s u r e l y  
d i e  and t h a t  i f  he r e c o v e r s  t h e n  i t  i s  c e r t a i n  he 
n e v e r  s u f f e r e d  from t h e  d i s e a s e .  H iss  and Z i n s s e r  
s t a t e  t h a t  i n  t h e  m a j o r i t y  o f  c a s e s ,  t h e  d i s e a s e  t e r ­
m in a t e s  i n  d e a t h ,  and t h i s  p r o b a b l y  s t a t e s  v e r y  a c c u r ­
a t e l y  t h e  a t t i t u d e  o f  t h e  t e x t - b o o k s .
As w i t h  e x t e r n a l  so w i t h  t h e  i n t e r n a l  a n t h r a x  
t h e  r e s u l t  depends  e n t i r e l y  on th e  prompt r e c o g n i t i o n  
o f  t h e  d i s e a s e  and t h e  a d o p t i o n  o f  h e r o i c  serum t r e a t ­
m ent .  I f  t r e a t m e n t  i s  w i t h h e l d  u n t i l  a  p o s i t i v e  b a c ­
t e r i o l o g i c a l  r e p o r t  i s  r e c e i v e d ,  d e a t h  w i l l  i n v a r i a b l y  
r e s u l t  f o r  i t  must be remembered t h a t  t h e  b a c i l l i  do 
n o t  in v ad e  t h e  b lo o d  s t r e a m  u n t i l  a  few h o u rs  b e f o r e  
d e a t h .
S u c c e s s f u l  t r e a t m e n t  depends  upon a prompt d i a g n o ­
s i s  and t h i s  a s  has  been  p o i n t e d  ou t  b e f o r e  can  on ly  
be made from th e  c l i n i c a l  sym ptons .
M i t c h e l l  i n  a v e r y  i n s t r u c t i v e  p a p e r  r e c o r d s  a  
c a s e  where  pu lm onary  a n t h r a x  e x i s t e d  and i n  w h ich  r e ­
c o v e ry  r e s u l t e d  a f t e r  t h e  a d m i n i s t r a t i o n  o f  serum i n  
l a r g e  am oun ts .
My f e e l i n g  i s  t h a t  i n t e r n a l  a n t h r a x  i s  j u s t  a s  
c u r a b l e  a s  t h e  e x t e r n a l  v a r i e t y .  In  t h i s  c o n n e c t i o n
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unheeded and t r e a t m e n t  n e g l e c t e d  u n t i l  t o o  l a t e .  I f  
i t  c o u ld  be im p r e s s e d  upon t h e  w o rk e r s  t h a t  a n t h r a x  
i n  t h e  e a r l y  s t a g e s  i s  a  d i s e a s e  c u r a b l e  w i t h o u t  o p e r a ­
t i o n ,  and  t h a t  i f  i t  i s  n e g l e c t e d  i s  a p t  t o  j e o p a r d i s e  
l i f e  I t h i n k  much w i l l  have been  done t o  d i m i n i s h  th e  
d e a t h  r a t e .  There  can  be no b e t t e r  d e m o n s t r a t i o n  of  
t h i s  f a c t  t h a n  a s t u d y  o f  t h e  s t a t i s t i c s  o b t a i n e d  from 
t h e  f o l l o w i n g  h o s p i t a l s ,  G u y ' s ,  S t ,  Bartholomews and 
t h e  B r a d f o r d  R oya l  I n f i r m a r y ,  The w o rk e rs  i n  th e  
d a n g e ro u s  t r a d e s  i n  t h e  v i c i n i t y  o f  t h e s e  i n s t i t u t i o n s  
a r e  so  e d u c a te d  t h a t  t h e y  a p p l y  f o r  t r e a t m e n t  i n  th e  
e a r l y  s t a g e s  o f  t h e  d i s e a s e .  At Guy 's  56 c a s e s  were 
t r e a t e d  from 1896-1904 w i t h  4 f a t a l i t i e s  -  7,1?^; 20
were t r e a t e d  a t  S t ,  B a r th o lom ew 's  w i t h  2 d e a t h s  -  10^ 
and  39 a t  t h e  Roya l  I n f i r m a r y  B r a d f o r d  w i t h  6 d e a t h s  -  
15 Afo.
In  I t a l y  th e  e d u c a t i o n  o f  t h e  w o rk e r s  i s  so com­
p l e t e  t h a t  th e  s m a l l e s t  p im p le  or b o i l  s u g g e s t i n g  an ­
t h r a x  i s  s u f f i c i e n t  c a u se  t o  se ek  m e d ic a l  a i d .
In  S a n ta  Croce a  s m a l l  town on t h e  Arno,  where  
t a n n i n g  i s  th e  s t a p l e  i n d u s t r y  t h e  w o rk e r s  have  no 
f e a r  knowing t h a t  i f  i n  t h e  c o u r s e  o f  t h e i r  employment 
a n t h r a x  sho u ld  d e v e lo p  serum i s  a lw ays  a t  h a n d .  I n  a
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t h e  c a s e  r e p o r t e d  by  F lem ing  and S t e w a r t  i s  o f  i n t e r ­
e s t .  Here d e a t h  was n o t  due d i r e c t l y  t o  a n t h r a x  b u t  
t o  " s e p t i c a e m i a  f o l l o w i n g  s t r e p t o c o c c a l  p e r i t o n i t i s ,  
t h e  o rg an ism s  h a v in g  i n  a l l  p r o b a b i l i t y  g a in e d  e n t r a n c e  
t o  t h e  p e r i t o n e a l  sac  by s l o u g h in g  o f  t h e  f l o o r  o f  one
o f  t h e  i n t e s t i n a l  u l c e r s . "
The p r o g n o s i s  o f  i n t e r n a l  a n t h r a x ,  t h e n ,  I  b e l i e v e  
t o  be much l e s s  u n f a v o u r a b l e  t h a n  i s  g e n e r a l l y  supposed  
e s p e c i a l l y  i f  t h e  d i s e a s e  i s  d i a g n o s e d  i n  t h e  e a r l i e s t  
s t a g e s  and t r e a t m e n t  by serum i n s t i t u t e d ,
TREATMENT.
O p in io n  i s  s t i l l  . d iv id e d  a s  t o  which  i s  t h e  b e s t  
t r e a t m e n t  f o r  c a s e s  o f  e x t e r n a l  a n t h r a x .  In  t h e  c a s e  
o f  t h e  i n t e r n a l  d i s e a s e  t h e r e  i s  a  u n a n im i ty  o f  o p i n ­
io n  t h a t  serum a d m i n i s t r a t i o n  i s  t h e  o n ly  p r o c e d u r e  
l i k e l y  t o  b e n e f i t  t h e  p a t i e n t .
B ro a d ly  th e  t r e a t m e n t  o f  t h e  d i s e a s e  i s  d i v i d e d  
i n t o  (1)  a c t i v e  and (2) p r e v e n t i v e .
(1)  A c t iv e  t r e a t m e n t  i s  co n d u c ted  on t h r e e  l i n e s
eac h  method h a v in g  i t s  own d e v o t e e s .
( a )  The e x p e c t a n t  or c o n s e r v a t i v e  method i s  ba sed  
on t h e  f a c t  t h a t  man i s  n a t u r a l l y  p o s s e s s e d  o f  a  
c o n s i d e r a b l e  d e g r e e  o f  r e s i s t a n c e  and t h a t  c a s e s
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o f  Spon taneous  c u r e  do o c c a s i o n a l l y  o c c u r .  I t  
i s  r e c o g n i s e d  t h a t  t h e  b a c i l l i  a r e  p r e s e n t  l o c a l ­
l y ,  t h a t  t h e y  m u l t i p l y  s lo w ly  i n  t h e  l e s i o n  and 
do n o t  invade  th e  b lo o d  s t r e a m  u n t i l  s h o r t l y  
b e f o r e  d e a t h ,  i f  d e a t h  sh o u ld  o c c u r .  So long  
t h e n  a s  t h e  t i s s u e  c e l l s  i n  t h e  v i c i n i t y  o f  th e  
l e s i o n  rem ain  h e a l t h y  g e n e r a l i s a t i o n  o f  t h e  d i s ­
e a s e  can n e v e r  t a k e  p l a c e .  T h is  c a t a s t r o p h e  i s  
o n ly  p o s s i b l e  when t h e  c e l l s  become weakened i n  
t h e i r  f i g h t  w i t h  th e  b a c i l l i  and t h e i r  t o x i n s .  
T re a tm e n t  i s  t h e r e f o r e  d i r e c t e d  tow ard s  t h e  main­
t e n a n c e  of  th e  g e n e r a l  h e a l t h .  T h is  i s  done by 
r e s t  f i x a t i o n  and e l e v a t i o n  o f  th e  a f f e c t e d  
p a r t ;  by t h e  a d m i n i s t r a t i o n  o f  a  s t i m u l a t i n g  
d i e t a r y  and by t h e  a p p l i c a t i o n  o f  Grey O in tm en t .  
T h is  t r e a t m e n t  f i n d s  f a v o u r  c h i e f l y  i n  Germany. 
M u l le r  o f  J en a  i n  1894 r e p o r t e d  a  s e r i e s  o f  13 
c a s e s  t r e a t e d  i n  t h i s  way w i t h  one d e a t h ,  t h e  
f a t a l  t e r m i n a t i o n  o c c u r r i n g  i n  a c a se  d o in g  w e l l  
u n t i l  i n c i s i o n s  were made i n t o  t h e  s o r e .  D ea th  
f o l lo w e d  55 h o u r s  l a t e r ,
Rametedt  i n  1899 r e p o r t e d  a  f u r t h e r  s e r i e s  o f  
c a s e s  from th e  same h o s p i t a l  i n  which  t h e  same
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l i n e  o f  t r e a t m e n t  was a d h e re d  t o  w i t h  s a t i s ­
f a c t o r y  r e s u l t s  w h i l s t  S c h u l t z s  o f  Bonn i n  1901 
c i t e d  a  s e v e r e  c a s e  w hich  r e c o v e r e d  unde r  t h i s  
r e g im e , '
The t r e a t m e n t  i n  M u l l e r ' s  c a s e s  e x te n d e d  
from 3 t o  45 d a y s ,  t h e  a v e r a g e  d u r a t i o n  b e i n g  16 
d a y s .  A number o f  t h e  o a s e s  a t t e n d e d  t h e  o u t ­
p a t i e n t  d e p a r tm e n t  a f t e r w a r d s  f o r  some t im e  owing 
t o  t h e  e x t e n s i v e  l o s s  o f  s k i n .
When one remembers t h e  u n c e r t a i n t y  o f  t h e  
d i s e a s e  w i t h  w h ich  one i s  d e a l i n g  and t h a t  a  
f a t a l  a n th r a c a e m i a  may occur  w i t h  a l e s i o n  so 
i n s i g n i f i c a n t  a s  n o t  t o  a t t r a c t  a t t e n t i o n ,  th e n  
t h e  u n c e r t a i n t y  o f  t h i s  t r e a t m e n t  w i l l  be e v i d e n t .  
Moreover  t h e  l e n g t h  o f  t im e  w hich  must e l a p s e  e re  
a  co m ple te  c u re  r e s u l t s ;  t h e  p o s s i b i l i t y  o f  ex­
t e n s i v e  and u g l y  s c a r r i n g  or o f  s u r g i c a l  h e lp  
b e i n g  n e c e s s a r y  i n  o r d e r  t o  h a s t e n  t h e  h e a l i n g  o f  
e x t e n s i v e  raw s u r f a c e s ,  w h i l s t  n o t  a f f e c t i n g  t h e  
s t a t i s t i c s  a r e  o f  t h e  g r e a t e s t  im p o r tan c e  t o  t h e  
p a t i e n t ,
The i d e a l  t r e a t m e n t  i s  t h a t  which e n a b l e s  
t h e  workman t o  resume work i n  t h e  s h o r t e s t  space  
o f  t i m e ,  w i t h  a minimum amount o f  so a r  f o r m a t io n
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and a s  l i t t l e  d i s c o m f o r t  a s  p o s s i b l e  d u r i n g  th e  
p e r i o d  o f  t r e a t m e n t ,  M u l l e r s  t r e a t m e n t  f a l l s  
s h o r t  o f  t h i s  i d e a l .
The second  method o f  t r e a t m e n t  y i e l d s  more 
s a t i s f a c t o r y  r e s u l t s  and i s  t h e  l i n e  o f  t r e a t m e n t  
most  p o p u l a r  t o - d a y .  Removal o f  t h e  l e s i o n  con­
t a i n i n g  t h e  b a c i l l i  and c a u t e r i s a t i o n  o f  th e  raw 
s u r f a c e  w i t h  t h e  a c t u a l  c a u t e r y ,  o r  s t r o n g  c a r b o l ­
i c  a c i d  i s  t h e  u s u a l  p r o c e d u r e .  W ithou t  a c t u a l l y  
e x c i s i n g  th e  s o r e  a  s i m i l a r  r e s u l t  i s  a c h i e v e d  by 
i n j e c t i n g  a  5 p e r  c e n t  c a r b o l i c  s o l u t i o n  i n t o  th e  
t i s s u e s  a round  i t  and  by t h i s  means fo rm ing  a  b a r ­
r i e r  a g a i n s t  t h e  s p r e a d  o f  t h e  b a c i l l u s .  A com­
b i n a t i o n  o f  t h e s e  two methods i s  recommended by 
Da C o s ta  i n  h i s  "Modern S u r g e r y " .  Davaihe  a d v i s e s  
i n j e c t i o n  o f  t h e  p u s t u l e  and  t h e  t i s s u e s  a rou n d  
w i t h  a  s o l u t i o n  composed o f  1 p a r t  T r .  I o d i n e  and 
2 p a r t s  w a t e r .
At Guy's  H o s p i t a l ,  D a v i e s - C o l l e y  i n  a d d i t i o n  
t o  f r e e  e x c i s i o n  of  th e  s o r e  d u s t e d  powdered 
Ip ec ac u a n h a  on t h e  wound and e x h i b i t e d  t h e  same 
d ru g  i n t e r n a l l y  i n  t e n  g r a i n  d o s e s .  T h is  p r a c t i c e  
was b a s e d  on t h e  e x p e r i e n c e  o f  M usket t  i n  Sou th  
A f r i c a  v^ rho d u r i n g  15 y e a r s  t r e a t e d  50 c a s e s  o f
e x t e r n a l  a n t h r a x  w i t h o u t  a  f a t a l  i s s u e  by means 
o f  Ip e c a c u a n h a  a p p l i e d  i n  t h e  form o f  a  cream ex­
t e r n a l l y  and a d m i n i s t e r e d  i n t e r n a l l y  i n  10 g r a i n  
d o s e s .  He b e l i e v e d  t h a t  t h i s  d ru g  was s p e c i f i c  
i n  i t s  a c t i o n .
As a g e n e r a l  r u l e  a f t e r  e x c i s i o n  and t h e  use  
o f  t h e  c a u t e r y  or c a r b o l i c  i n j e c t i o n s  t h e  oedema 
d i s a p p e a r s  and r e c o v e r y  e n s u e s .
In  a  few o a s e s  however e x c i s i o n  seems t o  
a c c e l e r a t e  g e n e r a l i s a t i o n  o f  th e  d i s e a s e  and i n  
t h i s  c o n n e c t i o n  I would q u o te  t h e  f o l l o w i n g  s i g n i ­
f i c a n t  p a s s a g e  from Muir and R i t c h i e ,  " I t  sh o u ld  
be n o t e d  t h a t  t h e  g r e a t e s t  c a r e  ought t o  be t a k e n  
i n  m a n i p u l a t i n g  a  p u s t u l e  b e f o r e  e x c i s i o n ,  a s  t h e  
d i f f u s i o n  o f  t h e  b a c i l l i  i n t o  t h e  s u r r o u n d i n g  
t i s s u e s  may be a i d e d  and t h e  c o n d i t i o n  g r e a t l y  
a g g r a v a t e d . "
Examples o f  t h i s  u n f o r t u n a t e  s e q u e l  t o  e x c i s ­
i o n  a r e  t o  be found i n  t h e  l i t e r a t u r e .  The f a t a l  
c a s e  o f  M u l le r s  a l r e a d y  r e f e r r e d  t o  i s  an exam ple ,  
w h i l s t  Legge a f t e r  e x a m in a t io n  o f  t h e  n o t e s  o f  64 
c a s e s  t r e a t e d  by e x c i s i o n  a t  Guy 's  and S t ,  B a r t h o l ­
omews say s  t h a t  i n  t e n  o f  t h e s e  o a s e s  t h e  oedema 
i n c r e a s e d  a f t e r  t h e  o p e r a t i o n  and i n  a  s m a l l
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number g e n e r a l i s a t i o n  f o l lo w e d  so q u i c k l y  a s  t o  
r a i s e  s u s p i c i o n  t h a t  t h e  two e v e n t s  were  c o n n e c t ­
e d .  Dr.  H e r le y  a f t e r  r e c o r d i n g  h i s  s e r i e s  o f  8 
c a s e s  commenting upon t h e  o n ly  f a t a l  c a s e  s t a t e s  
" t h a t  a f t e r  e x c i s i o n  o f  t h e  p u s t u l e  oedema i n ­
c r e a s e d  so r a p i d l y  t h a t  I r e g r e t  n o t  h a v in g  t r e a t ­
ed t h e  c a s e  w i t h  serum a l o n e . "
I f  t h e r e  i s  a  d a n g e r  o f  d i s s e m i n a t i n g  th e  m is ­
c h i e f  by m a n i p u l a t i n g  t h e  s o r e  b e f o r e  e x c i s i o n  
how much g r e a t e r  w i l l  be t h e  d an g er  i n c u r r e d  d u r ­
in g  t h e  p r o c e s s  o f  e x c i s i o n  ? Another  g r e a t  ob­
j e c t i o n  t o  e x c i s i o n  i s  t h a t  i n  some s i t u a t i o n s  
e . g .  t h e  e y e l i d s  i t  i s  i m p r a c t i c a b l e  or i f  c a r r i e d  
ou t  i s  l i k e l y  t o  l e a d  t o  d i s f i g u r e m e n t .
Should t h e  e x c i s i o n  be s u c c e s s f u l  t h e  a v e r a g e  
d u r a t i o n  o f  r e s i d e n c e  i n  h o s p i t a l  v a r i e s .  The 
s t a y  i n  S t ,  Bartholomews H o s p i t a l  a v e r a g e s  20 
d a y s ;  i n  Guy 's  H o s p i t a l  1 5 .7  d a y s ,  in  t h e  London 
H o s p i t a l  16 .1  d ays  and i n  t h e  B r a d fo r d  R oya l  I n ­
f i r m a r y  2 3 .6  d a y s .
T h is  method o f  t r e a t m e n t  a g a i n  f a l l s  s h o r t  
o f  t h e  i d e a l ,  i n  a s  much a s  t h e  r i s k  o f  g e n e r a l ­
i s a t i o n  i s  r e a l ;  t h e  o p e r a t i o n  i s  n o t  a lw ays  
p r a c t i c a b l e ;  t h e  a v e r a g e  s t a y  i n  h o s p i t a l  i s  n o t
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a s  s h o r t  a s  i t  m ig h t  b e ;  and t h e r e  i s  t h e  d i s ­
c o m fo r t  o f  t h e  o p e r a t i o n .  I f  t h e  r i s k s  o f  a n ­
t h r a c a e m i a  f o l l o w i n g  e x c i s i o n  were w a n t in g  one 
m igh t  be t e m p t e d . t o  r e g a r d  t h e  t r e a t m e n t  f a v o u r ­
a b l y  b u t  w i t h  such  a p o s s i b i l i t y  I c o n s i d e r  th e  
" w a i t  and s e e "  p o l i c y  o f  M u l l e r  a s  b e n e f i c i a l  
and  s a t i s f a c t o r y .  As much harm i s  l i k e l y  t o  
ensu e  i n  t h e  one a s  in  t h e  o t h e r .
The t h i r d  method o f  t r e a t m e n t ,  t h a t  by 
S c l a v o ' 8 serum w h i l s t  n o t  th e  r e c o g n i s e d  t r e a t ­
ment a t  p r e s e n t  i s  t h e  one w h ich  i n  a s h o r t  t ime 
w i l l  su p e r s e d e  t h e  o t h e r s .  The r e s u l t s a r e  more 
n e a r l y  i d e a l  t h a n  t h o s e  o f  any  o t h e r  method.
A t tem p ts  t o  immunise a n im a l s  a g a i n s t  a n t h r a x  
were  f i r s t  made by  T o u i s s a i n t  i n  t h e  y e a r  1880.
He s u g g e s t e d  t h a t  sheep  and c a t t l e  c o u ld  be 
p r o t e c t e d  by means o f  an i n o c u l a t i o n  o f  a. c u l ­
t u r e  o f  B. A n t h r a c i s  k e p t  a t  55^ C, f o r  t e n  m in u te s ,  
P a s t e u r  and Chamberland improved upon t h i s  
s u g g e s t i o n .  They found t h a t  c u l t u r e s  k e p t  a t  
43® C. made s p o r u l a t i o n  an  i m p o s s i b i l i t y ,  and 
t h a t  k e p t  t h u s  f o r  24 days  mice succumbed w h i l s t  
g u i n e a - p i g s  d i d  n o t  a f t e r  i n o c u l a t i o n .  I f  k e p t  ' 
f o r  12 days and t h e n  i n o c u l a t e d ,  mice and  g u in e a
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p i g s  d i e d  b u t  r a b b i t s  d i d  n o t .  They a l s o  found  
t h a t  sheep  i n o c u l a t e d  w i t h  c . c .  o f  24 day  
c u l t u r e  and 2 weeks l a t e r  w i t h  a  s i m i l a r  dose  
o f  a  12 day  c u l t u r e  r e s i s t e d  i n o c u l a t i o n  w i t h  a  
v i r u l e n t  a n t h r a x  c u l t u r e .  S c la v o  i n  1895 found 
t h a t  t h e  serum o f  a c t i v e l y  immunised sheep  was 
p r o p h y l a c t i c  and  c u r a t i v e  a g a i n s t  a n t h r a x  i n  
r a b b i t s .  He n e x t  so u g h t  a  more p o w e r f u l  serum 
and  a f t e r  much work w i t h  t h e  d i f f e r e n t  a n im a l s  
he found t h a t  t h e  a s s  y i e l d e d  t h i s .  With  t h i s  
serum he t r e a t e d  t h e  f i r s t  c a s e  i n  man i n  1897.
The method o f  o b t a i n i n g  t h e  serum i s  a s  
f o l l o w s .  An a s s  h a v in g  been  immunised 150 c . c .  
o f  b lo o d  i s  w i th d raw n  from t h e  l e f t  j u g u l a r  v e i n .  
C l o t t i n g  i s  a l l o w e d  t o  t a k e  p l a c e .  The s e p a r a t e d  
serum i s  t h e n  d e c a n te d  and e t h e r  added  t o  t h e  ex­
t e n t  o f  3 p e r  c e n t  o f  t h e  whole  b u l k .  The e f f i c ­
i e n c y  o f  t h e  serum i s  t r i e d  on r a b b i t s  and  i f  
s u i t a b l e  i s  i n t r o d u c e d  i n t o  10 c . c .  t u b e s  and  
s e n t  o u t .
The f i r s t  c a s e  t r e a t e d  i n  England was r e c o r d e d  
by  Lockwood and Andrewes i n  1904. In  t h e  n i n e  
c a s e s  r e c o r d e d  t h e  t r e a t m e n t  in  e v e ry  c a s e  was 
t h e  same.
The s o r e  was c l e a n s e d  by swabbing w i t h  t u r ­
p e n t i n e ,  m e t h y l a t e d  s p i r i t s  and e t h e r .  The con­
t e n t s  o f  t h e  v e s i c l e s  were t h e n  o b t a i n e d  f o r  ex­
a m i n a t i o n  p u r p o s e s  and t h e r e a f t e r  a  d r y  d r e s s i n g  
was a p p l i e d .
The s k i n  be tw een  t h e  s h o u l d e r s  was n e x t  p r e ­
p a r e d  and 20 c . c .  o f  serum i n j e c t e d  s u b c u t a n e o u s -  
l y ,  A d i a p h o r e t i c - d i u r e t i c  m ix t u r e  (n o t  co n ­
t a i n i n g  I p e c a c u a n h a )  was p r e s c r i b e d  and t h e  
b l a d d e r  and  bow els  a t t e n d e d  t o .  F u l l  d i e t  was 
a l l o w e d .
A l l  t h e  c a s e s  were  i s o l a t e d ,  and d r e s s i n g  
and d i s c h a r g e s  were t h o r o u g h l y  d i s i n f e c t e d .
In  t h e  e a r l y  days  o f  serum t r e a t m e n t  s m a l l  
i n i t i a l  d o se s  (20 -30  c . c . )  were  g i v e n .  Now i t  i s  
u s u a l  t o  a d m i n i s t e r  40 c . c .  T h is  may be a l l  
t h a t  i s  r e q u i r e d .  My own f e e l i n g  i n  t h e  m a t t e r  
i s  t h a t  i t  makes l i t t l e  d i f f e r e n c e  w h e th e r  40 
c . c  be g iv en  i n  one day or g iv e n  a s  20 c . c .  f o r  
two d a y s .  In  my s e r i e s  t h e  i n i t i a l  d o s e s  were 
s m a l l  i n  e v e ry  c a s e  b u t  t h e  d ose  was r e p e a t e d  
d a i l y  f o r  3 or  4 d a y s .  The a v e r a g e  d ose  f o r  each  
c a s e  was 40 c . c .  The e f f e c t  o f  even a s m a l l  dose  
o f  serum i s  a lm o s t  i n s t a n t a n e o u s .
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The t e m p e r a t u r e  f a l l s  a  d e g re e  or so w i t h i n  4 
h o u rs  and  t h i s  d ro p  i s  accompanied  by a f a l l  i n  
t h e  l e u c o c y t e  c o u n t .  The serum was g iv e n  i n  
e ach  c a s e  d a i l y  u n t i l  t h e  t e m p e r a t u r e  r e a c h e d  
norm al  l i m i t s .  The f a l l  was u s u a l l y  by l y s i s .
The l e u c o c y t e  c o u n t  a l s o  showed a f a l l  b y , l y s i s .
By t h e  t h i r d  day  o f  t r e a t m e n t  t h e r e  i s  marked 
improvement i n  t h e  g e n e r a l  symptons and th e  
c o n d i t i o n  o f  t h e  s o r e .  The t e m p e r a t u r e  -  i f  
t h e r e  h a s  been  one -  i s  norm al ;  t h e  oedema and 
r e d n e s s  a r e  d i s a p p e a r i n g  and t h e  v e s i c l e s  a r e  
d r y .  By th e  8 t h  d a y  t h e r e  i s  s im p ly  th e  b l a c k  
c e n t r a l  s lo u g h  and r e c o v e r y  i s  com ple te  when 
t h i s  s l o u g h  s e p a r a t e s .  T h is  v a r i e s  b u t  t h e  
a v e r a g e  i s  u s u a l l y  from 10 -  14 d a y s .  The 
s c a r r i n g  w hich  r e s u l t s  i s  v e r y  s l i g h t ,  L a z z e r e t t i  
and C ico g nan i  s t a t e  t h a t  i n  42 o f  t h e i r  c a s e s  
t h e r e  was no v i s i b l e  s c a r  i n  10; s o a r  h a r d l y  
v i s i b l e  i n  5; s l i g h t  s c a r  i n  10; c o m p l e t e ly  r e ­
c o v e re d  15; some l o s s  o f  t i s s u e  i n  1; and com ple te  
l o s s  o f  u p p e r  e y e l i d  i n  1.
The amount o f  serum t o  be a d m i n i s t e r e d  v a r i e s  
w i t h  e ac h  c a s e .  I f  t h e  t e m p e r a t u r e  i s  norm al  or 
s l i g h t l y  f e b r i l e  30 or  40 c c .  w i l l  be s u f f i c i e n t ;
i f  t h e  t e m p e r a t u r e  i s  f e b r i l e  and c o n s t i t u t i o n a l  
symptons marked 50 or 60 c c ,  may be s u f f i c i e n t  
w h i l s t  i n  s e v e r e  c a s e s  w i t h  marked a n t h r a x  
oedema 120 -  190 c c ,  may be n e c e s s a r y .  The c a s e  
must  be c a r e f u l l y  w a tched  and serum a d m i n i s t e r e d  
u n t i l  improvement i n  t h e  l o c a l  an d  g e n e r a l  con­
d i t i o n  a r e  e v i d e n t .  The l e u c o c y t e  c o u n t  might  
be o f  some u se  i n  d e t e r m i n i n g  t h e  p r o g r e s s  o f  
t h e  d i s e a s e  and t h e  e f f e c t  o f  se rum. The l e u -  
c o c y t o s è s  p r e s e n t  i n  t h e  e a r l y  s t a g e s  w i l l  g r a d -  
u s a l l y  f a l l  a s  improvement c o n t i n u e s ,
I t  i s  a d v i s a b l e  in  a l l  c a s e s  t o  have a  b a c ­
t e r i o l o g i c a l  e x a m in a t io n  made d a i l y .  I t  w i l l  
g e n e r a l l y  be found t h a t  two or  t h r e e  days  a f t e r  
t h e  commencement o f  serum t r e a t m e n t  no c o l o n i e s  
w i l l  be found  on c u l t u r a l  e x a m in a t io n ,  L a z z a r e t t i  
and  C icognan i  a s s e r t  t h a t  19 h o u rs  a f t e r  t h e  
f i r s t  i n j e c t i o n  e x a m in a t io n  f o r  b a c i l l i  w i l l  be 
n e g a t i v e  b u t  t h i s  I t h i n k  i s  r a t h e r  a s h o r t  p e r i o d ,  
In  c a s e s  o f  i n t e r n a l  a n t h r a x  serum t r e a t m e n t  
i s  th e  o n ly  one w h ich  h o l d s  ou t  any  hope o f  s u c ­
c e s s ,  The dosage  i n  such  c a s e s  must be l a r g e r .  
F leming  and S te w a r t  a d m i n i s t e r e d  190 c . c ,  i n  s i x  
days  w h i l s t  M i t c h e l l ' s  c a s e  r e c e i v e d  i n  a l l  230 c c .
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In  g rav e  c a s e s  10 c c .  may be i n j e c t e d  i n t r a v e n ­
o u s l y .
T h is  t r e a t m e n t  t h e n  in  e a r l y  c a s e s  i s  s p e c ­
i f i c ,  There  i s  no d i s c o m f o r t  o r  a f t e r  e f f e c t s ;  
t h e  p e r i o d  o f  unemployment i s  s h o r t  and t h e r e  i s  
l i t t l e  or no d i s f i g u r e m e n t .
The t r e a t m e n t  does  n o t  depend  on t h e  n a t u r e  
o f  t h e  d i s e a s e  and t h e  p o s i t i o n  o f  t h e  l e s i o n  a s  
s t a t e d  by Page .
The t r e a t m e n t  i n  e v e ry  c a s e  ought  t o  be th e  
same, namely by t h e  e a r l y  a d m i n i s t r a t i o n  o f  serum, 
The c la im s  made by Sc lavo  f o r  t h e  serum t h a t  
(1) i t  i s  innocuous  even i n  l a r g e  d o se s  (2) i t  i s  
w e l l  b o rn e  when a d m i n i s t e r e d  i n t r a v e n o u s l y  (3)  i f  
u se d  i n  t h e  e a r l y  s t a g e s ,  r e c o v e r y  i n v a r i a b l y  
f o l l o w s  (4)  c a s e s  a r e  saved  when th e  c o n d i t i o n  
i s  c r i t i c a l  (5)  i f  oedema t h r e a t e n s  d e a t h  by 
a s p h y x i a ,  i n t r a v e n o u s  a d m i n i s t r a t i o n  r e d u c e s  t h e  
d a n g e r  (6)  i f  u sed  e a r l y  l i m i t s  t h e  amount o f  
t i s s u e  d e s t r u c t i o n  (7)  i t  i s  t h e  o n ly  hope f o r  
i n t e r n a l  c a s e s ,  a r e  j u s t i f i a b l e .  My e x p e r i e n c e  
a c c o r d s  w i t h  t h e s e  c l a i m s ,  w h i l s t  t h e  e x p e r i e n c e  
o f  o t h e r s  c o n f i rm s  th e  b e l i e f  t h a t  serum t r e a t ­
ment i s  p a r  e x c e l l e n c e  t h e  t r e a t m e n t  f o r  e v e r y
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c a s e  o f  a n t h r a x .  The m o r t a l i t y  o f  a l l  c a s e s  
t r e a t e d  w i t h  serum i n  t h i s  c o u n t r y  i s  c o n s i d e r ­
a b l y  h i g h e r  t h a n  t h a t  o f  t h e  I t a l i a n  c a s e s  t r e a t e d  
by S c lavo  and  Legge.
T h is  i s  a t t r i b u t a b l e  t o  th e  f a c t  t h a t  i n  
t h i s  c o u n t r y  t h e  t r e a t m e n t  i s  no t  commenced i n  
t h e  e a r l y  s t a g e s  o f  t h e  d i s e a s e .  The t r e a t m e n t  
i s  u s e l e s s  i f  t h e  p a t i e n t  i s  comatose  or t h e  d i s ­
e a s e  w e l l  advanced  and i t  i s  h a r d l y  f a i r  t o  c i t e  
t h e s e  a s  c a s e s  i n  which  serum f a i l e d .
I t  must  be i n s i s t e d  a g a i n  t h a t  e a r l y  r e c o g ­
n i t i o n  and t r e a t m e n t  o f  t h e  d i s e a s e  i s  e s s e n t i a l  
t o  r e c o v e r y .
PREVENTATIVE TREATMENT.
The p o s s i b i l i t i e s  o f  a n t h r a x  i n f e c t i o n  i n  th e  
s p e c i a l  i n d u s t r i e s  -  w oo l ,  h a i r  and h id e  -  have l e d  
t o  t h e  i n t r o d u c t i o n  o f  c e r t a i n  r e g u l a t i o n s .  I n d u s ­
t r i a l  a n t h r a x  became n o t i f i a b l e  i n  1895 and now i n  
h a i r  f a c t o r i e s  a  l i s t  o f  p r e c a u t i o n s  i s  t o  be found 
i n  t h e  s o r t i n g  d e p a r t m e n t .  C o lou red  p l a t e s  o f  th e  
d i s e a s e  i n  t h e  d i f f e r e n t  s t a g e s  o f  developm ent  a r e  
t o  be found on t h e  w a l l s ;  t h e  d u s t  l i b e r a t e d  i n  t h e  
p r o c e s s  i s  drawn by s u c t i o n  i n t o  a chamber and
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■burned, t h e  w o r k e r s  wear o v e r a l l s  and r e s p i r a t o r s  
and  t h e  hands a r e  washed w i t h  c a r b o l i c  soap e r e  t h e  
workman l e a v e s  t h e  s o r t i n g  room. A f t e r  s o r t i n g ,  th e  
h a i r  -  w i t h  t h e  e x c e p t i o n  o f  t h e  w h i t e  -  i s  p u t  i n t o  
t u b s  o f  1 p e r  c e n t  o y l l i n  and a l lo w e d  t o  soak  f o r  6 -  
8 h o u r s  e r e  b e i n g  h a c k l e d .  I t  i s  t h e n  p u t  i n t o  t h e  
d r y i n g  room. I n f e c t i o n  a f t e r  t h i s  s t a g e  i s  a  r a r i t y .  
These p r e c a u t i o n s  a r e  v e r y  d e s i r a b l e  and have no d o u b t  
done much t o  r e d u c e  t h e  number o f  c a s e s  and  m in im ise  t h e  
s e v e r i t y  o f  t h e  d i s e a s e ,
F u r t h e r  p r e c a u t i o n s  m igh t  however be t a k e n .  
D i s i n f e c t i o n  by  s team  i s  more l i k e l y  t o  e f f e c t u a l l y  
d e s t r o y  t h e  s p o r e s  b u t  t h e  n e c e s s a r y  t e m p e r a t u r e  a t  
t h e  same t im e  i s  i n j u r i o u s  t o  t h e  m a t e r i a l .  Most 
hope a t  th e  p r e s e n t  t im e l i e s  i n  t h e  u se  o f  l i q u i d  
d i s i n f e c t a n t s  and o f  t h e s e  t h e  most e f f i c a c i o u s  i s  
c y l l i n .  No p r o v i s i o n  i s  made f o r  t h e  w o rk e r s  who 
open t h e  b a l e s  and  convey th e  m a t e r i a l  t o  t h e  s o r t i n g  
room. These ought  t o  o b se rv e  t h e  same r u l e s  a s  t h e  
s o r t e r s  and when d e a l i n g  w i t h  s u s p i c i o u s  h a i r ,  o v e r ­
a l l s ,  and  r e s p i r a t o r s  ought  t o  be worn and th e  hands 
and  f a c e  t h o r o u g h l y  washed a f t e r w a r d s .  The r e g u l a t i o n  
by  t h e  Home O f f i c e  r e q u i r i n g  t h e  employer  t o  e x c lu d e
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p e r s o n s  s u f f e r i n g  from s c r a t c h e s  and a b r a s i o n s  i s  
u s e l e s s .  Most o f  t h e  w o rk e r s  t h e m s e lv e s  c au se  t h e  
a b r a s i o n s  w i t h  t h e i r  n a i l s .  The n a i l s  t h e n  ought 
a lw ay s  t o  be s h o r t  and t h e  a p p l i c a t i o n  o f  p l e n t y  o f  
soap  and w a t e r ,  and  t h e  n a i l  b r u s h  e n f o r c e d .  B e t t e r  
s t i l l  g lo v e s  ough t  t o  be worn .
The w o rk e rs  t h e n  p r o t e c t  n o t  o n ly  t h e m s e lv e s  b u t  
a l s o  t h o s e  a t  home. The women who a r e  employed i n  
t h e  w ash in g  o f  t h e  w h i t e  h a i r  ought  a l s o  t o  wear r e s ­
p i r a t o r s  and c ap s  t o  c o v e r  t h e  h a i r .
j t  i s  o f  im p o r ta n c e  t o  i n s i s t  on t h e  employment 
o f  h e a l t h y  i n d i v i d u a l s .  In  two o f  t h e  c a s e s  i n  my 
s e r i e s  th e  men had been  unemployed f o r  some t ime e r e  
w o rk in g  amongst  t h e  h a i r  and wool and f e e d i n g  had been  
i r r e g u l a r  and p o o r .
The c e r t i f y i n g  f a c t o r y  su rg e o n s  d u t i e s  sh o u ld  i n ­
c lu d e  t h e  e x a m in a t io n  o f  a p p l i c a n t s  f o r  p o s i t i o n s  in  
t h e  r e c o g n i s e d  d a n g e ro u s  p r o c e s s e s .  I n  a d d i t i o n  a s  
t h e  e a r l y  d i a g n o s i s  o f  a n t h r a x  i s  d i f f i c u l t  a  m e d ic a l  
man ought  t o  be a t t a c h e d  t o  e ac h  f a c t o r y  and so soon 
a s  a  c a s e  o f  s i c k n e s s  i s  r e p o r t e d  he sh o u ld  a t t e n d  
t h e  employee.  By such  v i g i l a n c e ,  r e m e d ie s  h a rm le s s  
i n  any  c a s e  may be used  w i t h  g r e a t e r  p r o s p e c t  o f  s u c c e s a
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The serum c o n f e r s  immunity  f o r  a  y e a r  or  so and a s  
most  o f  t h e  w o rk e r s  i n f e c t e d  by a n t h r a x  d e v e lo p  t h e  
d i s e a s e  w i t h i n  t h e  f i r s t  few months or y e a r s  o f  t h e i r  
employment t h e  a d m i n i s t r a t i o n  o f  10 c . c ,  m ight  o b v i a t e  
t h e  r i s k  i n c u r r e d .
Compulsion i n  c a r r y i n g  ou t  t h e s e  p r e c a u t i o n s  
ough t  t o  be i n s i s t e d  upon i n  t h e  m a n i p u l a t i o n  o f  h a i r  
and  wool w o rk e rs  who h a n d le  t h e  m a t e r i a l  i n  t h e  e a r l y  
s t a g e s .  S p e c i a l  a t t e n t i o n  must be p a i d  t o  b l o o d - s t a i n e d  
m a t e r i a l ,  E u r i c h  a f t e r  many y e a r s  e x p e r i e n c e  i n  Brad­
f o r d  has  a r r i v e d  a t  t h i s  c o n c l u s i o n .  In  h i s  a n n u a l  r e ­
p o r t  t o  t h e  B r a d fo r d  A n th rax  I n v e s t i g a t i o n  Board (O c t ,  
31 ,  1908) a f t e r  e x a m in a t io n  o f  435 sam ples  o f  w o o l ,  . 
h a i r ,  and d u s t ,  r e c o v e r e d  B, a n t h r a c i s  from 21 samples 
and o f  t h e s e  30 were  b l o o d - s t a i n e d .  On J a n u a r y  1 s t  
1910 he r e p o r t e d  t h a t  d u r i n g  th e  y e a r  1909, 878 samples 
o f  t h e  same m a t e r i a l s  had been  examined;  719 o f  t h e s e  
were  b lo o d  s t a i n e d  and t h e  b a c i l l i  were  d i s c o v e r e d  in  
23 o f  t h e s e  eamiples. I f  i n  t h e  s o r t i n g  p r o c e s s  t h e  
b lo o d  s t a i n e d  m a t e r i a l  were removed i t  would seem t h a t  
t h e  d a n g e r  would be m in im ised .  U n f o r t u n a t e l y  however 
i n  brown h a i r ,  b lo o d  c l o t  i s  no t  e a s i l y  r e c o g n i s a b l e .
The o n ly  c o u rs e  t o  p u r s u e  would be t o  soak  t h e  
m a t e r i a l  f o r  a  lo n g e r  p e r i o d  o f  t im e  i n  c y l l i n .
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A c c o rd in g  t o  E n r i c h  t h e r e  i s  o n ly  a s p r e a d  from t h e  
i n f e c t e d  b l o o d - s t a i n e d  m a t e r i a l  when i t  i s  damp and 
t h e n  i t  i s  s l i g h t .
E f f i c i e n t  c y l l i n  d i s i n f e c t i o n  w i t h  s t r i c t  o b s e r ­
v a t i o n  o f  p r o t e c t i o n  and p e r s o n a l  c l e a n l i n e s s  a r e  t h e  
i m p o r t a n t  p o i n t s  f o r  t h e  w o rk e r .
A l l  c a s e s  o f  human a n t h r a x  w h e th e r  i n d u s t r i a l  or 
a g r i c u l t u r a l  sh o u ld  be n o t i f i e d .  Human a n t h r a x  b e in g  
a s s o c i a t e d  w i t h  t h e  a n im a l  d i s e a s e  g r e a t e r  e f f o r t s  
s h o u ld  be  made t o  l i m i t  t h e  s p r e a d  o f  t h e  d i s e a s e  in  
n a t u r e .  C a r c a s e s  o f  s u s p e c t e d  a n im a l s  ought t o  be 
d i s p o s e d  o f  w i t h o u t  t h e  sh e d d in g  o f  b lo od  e i t h e r  by 
b u r n i n g  or by deep  b u r i a l .  The s u s c e p t i b l e  a n im a l s  
may a l s o  be immunised.
Dust  from h a i r  f a c t o r i e s  ought i n  e v e r y  c a s e  t o  
be d e s t r o y e d  and  n o t  s o l d  t o  manure m a n u f a c t u r e r s .
E f f l u e n t s  from th e  f a c t o r i e s  sh o u ld  be r e n d e r e d  
i n e r t  e r e  b e i n g  d i s c h a r g e d .
F u r t h e r  a l l  meat n o t  s l a u g h t e r e d  on l i c e n s e d  
p r e m i s e s  s h o u ld  be i n s p e c t e d  and c e r t i f i e d  e r e  d i s ­
p o sed  o f .
Cases  o c c u r r i n g  i n  man i f  a d m i t t e d  t o  a  G e n e ra l  
H o s p i t a l  s h o u ld  be p l a c e d  i n  s i n g l e  wards  and e v e r y  
p r e c a u t i o n  t a k e n  t o  r e n d e r  i s o l a t i o n  c o m p le t e .  C loaks
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and g lo v e s  sh o u ld  be worn and a l l  u t e n s i l s  and d i s ­
c h a r g e s  d i s i n f e c t e d .  A f t e r  d i s c h a r g e  of  t h e  p a t i e n t  
t h e  room must be e f f i c i e n t l y  d i s i n f e c t e d .
A c a s e  ought  n e v e r  t o  be p u t  i n t o  a  g e n e r a l  ward .  
One i s  so d e p e n d e n t  upon t h e  n u r s i n g  s t a f f  t h a t  bed 
i s o l a t i o n  i s  u n c e r t a i n .
SUMMARY
The d i a g n o s i s  r e s t s  c h i e f l y  on t h e  b l a c k  c e n t r a l  
s l o u g h ,  p r e s e n t  i n  a w orker  i n  a  r e c o g n i s e d  d a n g e ro u s  
t r a d e .  I n  i n t e r n a l  c a s e s  a  d i a g n o s i s  must be made 
from c l i n i c a l  symptons a l o n e ,  i f  hope o f  a  r e c o v e r y  
i s  t o  be e n t e r t a i n e d .
The p r o g n o s i s  i n  a l l  e a r l y  c a s e s  i s  good i f  
serum i s  a d m i n i s t e r e d .  I n s t r u c t i o n  of  t h e  w orke r  and 
i n c r e a s e d  v i g i l a n c e  on t h e  p a r t  o f  t h e  a u t h o r i t i e s  a r e  
n e c e s s a r y  e s s e n t i a l s .
The t r e a t m e n t  i s  by t h e  a d m i n i s t r a t i o n  o f  S c l a v o ’s 
serum. I n  t h i s  c o n n e c t i o n  i t  m ight  be m en t ioned  t h a t  
a n t i s t a p h y l o c o c c i c  serum ought  n e v e r  t o  be a d m i n i s t e r e d  
t o  a  c a se  t h e  l e s i o n  o f  which p r e s e n t s  t h e  b l a c k  e s c h a r .
Compulsory a t t e n t i o n  t o  d e t a i l s  must  be i n s i s t e d  
upon amongst  w o rk e r s  i n  t h e  d a n g e ro u s  p r o c e s s e s ,  and  
e s p e c i a l l y  must  t h e  hands and n a i l s  r e c e i v e  c a r e f u l  
t r e a t m e n t .
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